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THE ROYAL SOCIETY 


CORRESPONDENCE 

OF 

THE SOUTHERN TELESCOPE COMMITTEE 





At a Council of the Royal Society (November 25, 18o2) — 

The following Resolution of the Council of the British Association 
was read — 

That it IS expedient to proceed without delay with the establish 
ment in the Southern Hemisphere of a Telescope not inferior m 
power to a three feet reflector and that the Pre'=iident of the British 
Association with the assistance of the following gentlemen viz 
The Earl of Rosse Di Robinson, Lord Wrottesley J C Adams Esq 
The Astronomer Royal J Nasmyth Esq W Lassell Esq Sir 
D Brewster and E J Cooper Esq be requested to take such 
steps as they shall deem most desirable to carry out the preceding 
resolution 

Whereupon it was Resolved — That the President and Council agree 
with the Bntish Association in considering it desirable to proceed 
without delay in obtaining the establishment of a telescope of very 
great optical power for the observation of Nebulae in a convenient 
locality m the southern hemisphere and that a Committee be ap 
pointed to take such «iteps as they deem most desirable to cairy 
out this resolution The Committee to consist of the President 
Officers and Council of the Royal Society with the addition of 
the following gentlemen Lord Wrottesley, Dr Robinson J C 
Adams E q The Astronomer Royal J Nasmyth Esq W Las 
sell Esq Sir David Brewster E J Cooper Esq Sir John 
Herschel Sir J ohn Lubbock and the Dean of Ely ^ 

The following Correspondence which has taken place amongst the 
Members of the Committee then appointed is printed by order of 
the Pre«?ident of the Royal Society 

^ The name of John Phillips Esq \’va8 added at a subsequent Meetmt, of the 
Council 
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Mr Nasmyth to the Earl of Rosse 


Bridgewater foundry Patncroft 
My Lord Manchester Dec 15 1852 

"With re-^^pect to the system of mounting such an instrument as is 
proposed I should vastly prefer the equatorial and do not think that 
even in lespect to expense it would prove so much more costly than 
the altitude and azimuth and decidedly superior as to general steadi 
ness and ease of management and for securing by clock work move 
ment perfect tranquillity to the observer who 1 would propose to 
place m a very snug box or box seat slung to the eye piece socket 
After selecting his object he would have nothing to do but sit at hia 
work carried along with the instrument and the object ever in the 
field As the powers requisite to u'-e up all the light of a foui foot 
metal must be seldom much under 360 to 400 were we to attempt 
to follow the object by other than equatorial clock motion I fear 
there would be little of that tranquillity so requisite in making 
careful observations and sketches with so powerful an instrument 
The following rude sketch is somewhitlike the way in which it ap 
pears to me such an in trument should be mounted 1 he polar axis is 

a strong frame of cast iron between the sides of which the telescope 
tube swings the ob«»erver is m his snug box slung to the eye 
piece socket so as to sit always on a horizontal seat whatever may 
be the position of the instrument the seat of his box being universal 
for that object the tube to revolve in the square socket bore A so 
as to give means of correcting the ciew of the tube consequent 
on the equatorial arrangement and in that way keep eye piece ob 
server and metal alwaj s in one constant or nearly constant parallel 
I would lecommend my ? plan of having the metal in a lunged cast 
iron cell so that by a small windlass at B you can let back the cell 
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Witli sufficient mass of material m tlie frame or polar axis I should 
not fear any want of steadiness Even in such a windy night as 
would be at all fitted for observation the observer might close his 
shutters and be as snug as at his own parlour fireside for when 
once he had sat down to his work on the object then in hand with 
the clockwork in gear he need not trouble his attendant for the next 
three hours if he select such objects as are near the meridian W ith 
respect to the cost of such an instrument I have made a rough esti 
mate of what appears to me would be a fair price for so out of the ay 
and anxious a job mcluding a suitable pohshing machine which I 
conceive to be absolutely requisite I should say the maker who 
ever he may be ought to have £3000 at the least I include in this 
two metals of not less than 6 inches thick ground on the back to 
the same curve as the face supported of course on your Lordship s 
admirable plan of say 81 self adjusting points or friction ball I 
w ould fain have had the focal length equal to 9 or at least 8 dia 
meters of the metal 

If we could prevail upon Messrs Maudsley to undertake this work 
I think we could supply them with all the information as to casting 
gnndmg and pohshing which they would stand in need of 

(Signed) James Nasmyth 

To the Eight Honourable 
The Earl of Roi>se SiC 8fC 
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The Ea? I of Rosse to Colonel Sabine 

Castle Parson stown December 18th 1852 

Dear Sabine 

The equatorial mounting as proposed by Nasmvtb would be de 
cidedly preferable to the altitude and iz^muth mounting; of our three 
feet telescope provided it was *5tcady I he woist consequence to 
be apprehended sliould there be a vant of ateacliness, is impaired 
definition Of course with an unsteady instrument miciometer work 
would be very unsatisfactory but that comparatively is a subordinate 
consider ition Nasmyth s mounting is in principle what has been 
called the English mounting a long polar axis being employed instead 
of a shoit bearing So far as I am aware no Hige instrument so con 
structed is steady except the Liverpool equatoiial In the case of the 
Liverpool equatorial the weight of the tele cope bears a \ ery small 
proportion to the weight of the polar ixis and that in my opinion is 
the reason why it is steady I am speal ing merely by guess but I 
should think the weight of the telescope is probably not more than 
y^-g^th the weight of the polar axis On this point and I thinl it a 
very important one precise information could easily he obtained 
Ihe equatorial here is on the English plan and is I believe the 
largest instrument of the kind It is not perfectly steady and I am 
sure it would not work satisfactorily in the open air Ihe speculum 
is 18 inches aperture and 10 feet focus the polar axis is 14 feet 
long and 3 ] feet largest diameter made of wood like a cask The 
staves are very stiong and were impregnated with sulphate of cop 
per then baked and closely hooped After hooping the whole 
was baked and the hoops re driven The ends are of oak in alter 
nate layers 12 inches thick glued and bolted together to which the 
staves are attached by thirty dozen of screws aided by glue Ihe 
whole was covered with a cement of bees wax resin whiting and 
spirit of tuipentme to protect it from hygrometric action 1 he tube 
of the declination axis is contained m a coppei pipe which makes 
air tight joints with the polar axis so that damp an is excluded 
The polar axis was turned to receive its fittings and so well has it 
kept Its figuie that it now runs as true m its bearings as it ever did 
Its stiffness is «o gieat that a small telescope magnifying about 
fifteen times, having been fixed to one extremity and looking at a 
fine m nk fixed at the other extremity (so as to test flexuie) when the 
polar axis with its full load was turned round 180° the flexure ^H^as 
imperceptible "With thi® great strength however the torsion is suf 
ficient to produce consideiable unsteadine'^s in right ascension in 
handling the instrument Ihe decimation axis on the other hand 
IS but 3-J inches thick at the bearing close to the telescope and yet 
no instrument can be freer from tremor in decimal on Jn the one 
case the telescope is 7 feet from each bearing and in spite of enor 
mous strength we have toision and tremor in the other case it is 
scarcely 3 inches ind theic is no perceptible tremoi or torsion 
though the axis is comp iratively feeble The weight of the telescope 
m ly be to the weight of the pol ir axis as about 1 to 4 In Mr 
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Nasmyth s mounting the tele'=!Cope can scarcely be less than 12 feet 
from each bearing and in my opinion nothing but enormoub mass 
can prevent tor ion and so much unsteadiness as will rendei the 
instrument of little value in the open air It will be necessuy to 
form at lea t ome rude conception of what the mass should be 
unfortunatel} in these motions we cannot afely trust to mere dyna 
mical considerations there is much which is very obscure and w e 
mu«t as it vere feel our way As the size of instrument inci eases 
the proportionate strength of materials aiminishes it would not 
therefore be safe to infer that a polar axis sixteen times heavier than 
the telescope would be sufficient There may howevei be an ex 
cess of strength in the Liverpool polar axis and probably this ques 
tion might be tested by loading the telescope if the telescope is 
strong enough to bear this rough treatment without iniuiy Sup 
po e the same proportions as the Liverpool equatorial should be con 
sidered afe which I have assumed to be as 1 16 rougnly speaking 
the weight of the telescope may be somewhat as follows — 

Tons 

Speculum l-g- 

Box and levers ■§• 

Tube 4 

6 

16 

96 tons weight of polar axis 

This at £20 per ton including patterns and millwiightb woik 
would be £1920 as the cost of the polar axis The brass ciicle and 
clock would I should thinl be at least £200 or £300 more the 
tube and fittings perhaps £500 and the two specula £1000 Ihc 
pohshing machinery with a one horse steam engine to drive it would 
cost perhaps £300 

£1920 

300 

oOO 

1000 

300 


£4020 

Ihere should be an unusually large miigin tor contmgences so 
that I thmk it would be carcely safe to estimate the cost at less 
than £6000 

Were it determined to execute such an instrument it would be 
highly desirable that a good working model furnished with an ex 
cellent telescope should be made pre^iou^sly and thoioughly tested 
The telescope itself should also in my opinion be put up near the 
maker m a temporal} way and well tried at 7 eal work before it 
was sent out In the eientof failuie the tube would answer for an 
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altitude and azimuth mounting An instiument mounted like my 
three feet telescope 'W ould co^t I think about one half The equa 
tonal mounting if leally successful is so much better than mjr plain 
stand that if he Government could be prevailed upon to incur the 
expense the experiment certainly ought to be tried I have just re 
ceived Mr Smyth s ingenious plan for mounting a large telescope 
equatorially but have not con idered it with the attention it deserves 
I tear the co=t would be enormous and I scarcely think the mass 
could be s ifeny made materially less than in Nasmyth s 1 he distance 
between the pivots of the polar axis and the point to which the 
driving force would be applied is so considerable that there would be 
a strain which the form would not be well calculated to resist and 
where there is much torsion I fear it would be difhcult to control the 
tremois to which it gives rise Should the Me*=isrs Maudsley be 
disposed to undertake the instrument Mr De la Rue could I am sure 
assist them in the polishing and when in I ondon I should of course 
be very happy to afford them any information in my powei Ex 
treme pie sure of business of different kinds has prevented me fiom 
writing to vou as soon as I intended I '=^hould have been glad to 
try the experiment whether the movements of the observer placed 
as pioposed by Mr Nasmyth would be likely to disturb the mstru 
ment but the weather has lendered it impossible 

(Signed) 


Postscript 

I omitted to add to my letter of yesterday that I thinl the German 
mounting is prefeiable to Nasmyth s and to every other which has 
been suggested It has its di^.advantages its small circles being ob 
jectionable still looking to the two great questions steadiness and 
expense I think it has greatly the advantage I think it would be 
safer to speak with conhdence about it than any other I have not 
seen Mr Cooper s but I believe from what I have heard it is per 
fectly steady and the telescope is unusually heavy for its length 
and apeiture It is used m the open air with however some shelter 
flora a wall Mr Coopers is the German mounting and I thinl 
it might in some measure be taken as a laige working model 

Very truly &c 

Rossf 


Sir I) Brewstm to Mr Weld 

St I conard 8 College St Andiews Dec 20th 18)2 

Dear Sir 

I may mention to you what I thought it right to state to Lord 
Wrottesley that when I was on a visit to Lord John Russell list 
autumn I was describing to him Lord Ro^se s great telescope he 
of his own accord said Would it not be a right thing to send a 
large telescope to a southern climate^ I replied Certainly 
but your Lordship would not give us money to do it and I added 
that I felt the disappointment particulaily as I was President of 
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h itu length of time to spire than 

tu a ( tn t H J Mcetm^ of the Southern 1 tie 

folk V ( ^ ^hc opportunity to write inoic 

j } . «'n i ot th( tt>ju(swhuh aic to be considciC(d It may 

b ^ to I stmphfu itiou oi tht cpustion if I vtithdi iw fiom the con- 
‘ntinas nuutioiu d m yom U ttci of December 7th to Mr Bell the 
{‘< M t to tiu (ilut that the mw cst ibhshmcnt was not to be m 
< iioi to that ol tIu ( upc llicic then onlj lemim — 

1 llu mounting of the Iclcscope 
i ilu Hitt of the Obscivatoi^ 
i llu public utum of the results 


itu ou>HofuHf ot t/u lihsiopi —I he telescope IS Ibche^e to be a 
V %U nn 111 II tiu toi uilh in iputme of 4 and a focal length of 30 
u \ » thiufou will b( veiygieat ind a mounting of the 

Mfifudi iml i/iiuutlummtnutum would he the simplest mechanic al 
1 r ^ m oi ( a ibhii^ it to be pointed to every part of 

Hut ui th pii uit ( H<* \\!ku not only eye views of the ncbnl x 
IK iu|unul but luutatt uunuutal mcasuics of them ilso nc iix 
Ij ihumIjIi nui should hum the leading feature of the establi^^h 
*0 lit tiu niiph iltitudc <uid a/nuuth st ind Vr ill not be found sufli 
uujf without it ha t the issistaiicc of some additional diicctxve ip 
|Hi ifu f n upmioual motion such as tint devised by Mr Airy loi 
mm luufmtn tands at (ut t uwic h 

h iwi \m sufhtunt tiuth ol movement obt lined by 
* m< ao iml m i Hufluuntly simple in inner for the purpose of 
mutoimfuud im \ uic it would b( found still more difhcult to 
l«ip up tiu laotiim with tint peileet unifoumty through a long 
I II ti of fiiiH wliuii Would be disoluteh ucctHsnr} in the applica 
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tion of photographical processes to picturing the field of view This 
IS a method too which it is of the highest importance to intioduce 
and which though at present applicable to but a hmited lange of 
object® will without doubt be continually undergoing important ex 

The very strict requirements of this latter mode of procuring re 
suits would seem to oblige us to adopt the parallactic form of mount 
mg with clock work motion In piinciple nothing cm be setter 
and in practice it has proved in various instances all could be 
wished Still It IS apprehended that there would be great difficulty 
in applying it to ®o heavy an instiument as a 4 foot speculum 

On lool ing around we certainly find that no equatorial mounting 
strong enough for such a lefiector has yet appeared but that is no 
proof that It IS impossible Often by discovering errors of principle 
in the older constructions oi by employing staffer materials an 
greater mass has the principle been found capable of extension to 
farger sizes And the recent immense advances in the manufacture 
and the employment of both cast and wrought iron may be tal en 
as an assurance that a far more powerful paiallactic instrument mvy 
now be produced than has ever yet been seen and I will enclose a 
plan of my own by which I have strong hopes that a mounting of 
almost any size and strength could be formed 

The site for the Observatory — In addition to all the faculties tor 
producing good observations afforded by the space penetrating 
power of a telescope, as well as by the style ot its mounting muc 
must always depend on the latitude of the station selected and 
more still on its elevation above the level of the sea 

This arises mainly from the disturbing effects always P^^sent m 
a greater or less degree of the atmosphere increasing too with the 
aperture of the telescope a«e well as with the magnifying power em 
ployed But by simply mounting up 1000 feet above the lei el of 
the sea the quantity of the atmospheic to be looked through in a 
zenith observation will be diminished by so large a portion as ^^^th 


of the whole , 4 . 

Thus there were easily obseived with Bradley s zenith sector on 
the Cape Mountains (iOOO-oOOO feet high) certain small stars ot 
which nothing could afterwards be made at the Cape Ohseivatoiy 
while with larger stars seen at both station the mount un obsci 
vations were more accordant and in so far better thin the othus 
owing apparently to the momentary fluctuations of icfi action de 
creasing in proportion to the r irity ot the air 

Elevation is also of import ince in raising the observer above the 
mechanical impurities ot the atmospheie such as fine dust, 
and the vaporized particles of solid bodies well known under the 
familiar term of motes in the sunbeam These rather than the 
gaseous constituents are what produce the general diffusion ot light 
over the ky impeding photogiaphic action and if abundant (ac 
cording to the experience ot a friend in South Africa) preventing the 
attainment of the highest polish on specula 

If completely immciscd m this dust we are not conscious of the 



s 


extent of its effect but on rising up the side ot a mountain even on 
reputedly clear days we then plainly see the impure medium below 
All object within its leach are then observed to have their edges 
indistinct and thin the dark and bright parts confused togethei 
while the sharpness of the outlines the pungency of the light md 
the transparency of the shadows of anything above its range foim 
a most striking contrast 

When a star by night or a heliotrope by day was seen through 
this dusty matter at the Cape it "w as invariably blurred into a dif 
fuse sort of nebula and the pace penetiating power of its light was 
greatly diminished vhile nebulae proper weie lendered invisible 
And it the medium was of more than oidinary density it was found 
to prevent even the laigest heliotropes being seen at short distances 
though their light would otherwise penetrate with facility through 
far darker vapour when of the watery kind and thiough actual ram 
neither of which seem to have any piejudicial effect on definition 
indeed the only good observing nights at the Cape were when dew 
was falling 

From the very geneial distribution of this finely divided mattci the 
lowest stratum of the atmosphere for a thickness of about 5000 feet 
on the average may be regarded as a dry and du t bearing re^^ion 
aho\ e which commences a moist and cloud bearing one and rises to 
a greater height than has yet been reached by man From the 
result of tw o years experience on the S African mountains both a 
daily and an annual variation in quantity are manifested the dust 
being moie abundant in the afternoon than in the forenoon and in 
the autumn than m the spring oi in much the same ratio in which 
photographers experience a retardation of the chemical action of the 
solar rays owing very probably to the yellowish colour transmitted 
by the particles 


They appear moreover to be confined as to their range of altitude 
in the summei to 3000 feet while m the winter they often rise 
above /OOO feet~~an effect Professor Stokes has suggested of tht 
viscidity of the gases composing the atmosphere and beann^ the 
particles of matter combined with the effect of heat on that quality 
I'rom this partial sinking of the dust in summer there results a 
concentration of it near the surface of the earth in proportion to tht 
warmth of the country and the season Hence peihaps the remaik 
able fact that the chemical action of the sun s rays i much weakei 
there notwithstanding the superabundance of light than it is in the 
temperate and le s illumined zone Ihis circumstance while it m 
crea es our difficulties at the level of the sea relieves us of them 
more and moi e completely on elevated situations m propoi tion as the 
conjoined to the more beaiable temperatuie 
advantage of employing an elevated 
situation in the tropics for the observation of nebulEe 

Ut the three jffans already mentioned at the Committee vi/ 

Cape Town m lat S 

Sidney 3 ^ 

Hobartow n ^ ^ 
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none suit the above conditions very w ell either as regards latitude 
or elevation for they are none of them sensibly elevated above the 
level of the sea and it would be neces arjr at least to abandon the 
towns and seek more appropiiate sites in the adjoining country 

But even with thi«^ modification nothing \ ery favourable can be 
elicited for at the Cape the best position afforded is the Khamisberg 
with an inhabited summit 5000 feet high But it is a‘'most inaccess 
ibly beyond broad difficult tracts of deseit land and is almost 
entirely deficient of building materials and labourers Australia is 
put out of the competition by the effects of the gold dlsco^ eiy and 
in Van Diemen s Land though some circumstances are more favoui 
able as the abundance of wood of convict libour and of good 
public roads yet the highest available table land there seems to be 
not much more than 2000 feet high 

It theiefore the utmost advantage is to be taken of natural circum 
stances to second the optical power of the telescope recourse must 
be had to other countries and of all m the Southern hemisphere 
the elevated plains of the Andes would appeal to bo the most favoui 
able and might be adopted but for political difficulties These 
however would foitunately offer no bar to employing the new Sana 
torium of Ceylon wheie the height of at least 6000 feet could be 
gained 

Something might thus be lost on the three fiist stations as regards 
latitude for Southern objects but much would be gamed in altitude 
and if photography is to be applied to the registiation of telescopic 
phenomena eveiy othei consideiation should give way before this 
most impoitant one of elevation of site uid for this reason 

Ihe atmosphere is never in so perfect a state that a highly mag 
nified image in a telescope appeals perfectly quiescent it is always 
fluctuating moi e or less with a variety of motions and alterations of 
shape In ordinal y observing the eye follows all these movements 
and IS able to lequiie the same exact idea of the star is it may of the 
masts and rigging of a ves el tint is slowly heaving at sea though 
such motion during the foimation of a camera photograph would 
pre\ent anything appe iring beyond a bluiied mass ir the mean posi 
tion of the hull for the time As manv of the optical tremors too of 
the atmosj here aie so rapid as to be repeated many times in a second 
no impiovement in photographical processes shoit of perfect in 
btantineity can lemove this serious practical difficulty And the 
only mode by which we can at least dimmish it is by decreasing 
thioUj^h elevation of site the quantity of the atmosphere throUt,h 
which wc lool 

r/ie publication of the results ~ Ihc establishment of any observa 
tory by Government being for the benefit of science at large the 
speedy publication of the observations at stated intervals with all 
the needful calcul itions and reductions should be considered as an 
absolute requirement and more particulaily is it the case in the 
inst mce now contempl ited is it would form the least exceptionable 
and perhaps the only possible substitute for visitation and 
supei vision 
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The numerical results might indeed be sent home from abroad 
and be printed by deputy but this cannot be done with the draw 
mgs which wiH necessarily form a large part of the results and 
no one but the artist himself can efficiently revise an engraving after 
one of his own drawings 

Either therefore the astronomer must come to England occasion 
ally and see his works through the pi ess or he must have the 
engraver with him at the observatory and the plate printer too for 
there is no good engraving to be performed without frequent proofs 
being pulled in the course of the work and as sufficiently good 
engravers and printers do not exist at present in the Southern hemi 
sphere they would have to be sent out expressly for this purpose 

In place of engraving we may however now take advantage of 
the improved photography of the present aay on glass plates as a 
method of multiplying drawings with abundant accuiacy and suffi 
cient artistical perfection 

Photography may be dearer than mechanical printing but con 
sidering that only a limited number of copies v ill be required and 
that the whole expense of engraving will be saved it may be found 
a saving on the whole 

I remain 

Your ever &c 

C PiAzzi Smyth 

Capt W H Smyth RN FRS 


Appendix 

Note on a Method of Constructing an Equatoi lal Mounting for a lai ge 
Reflector By C Piazzi Smyth 

When the focal length of the telescope is short the stand should be 
of cast metal and ought to be placed under a revolving roof But 
if a greater length be decided on the dome mav be dispensed with 
for according to the experience of Lord Rosse the wind does not 
shake the lar^^er of his scveial telescopes in a more rapid proportion 
than the surface probably on account of the weight increasing with 
their size 

The observer himself however should be protected from the 
weather as no accurate measurements can be taken by an} one ex 
posed immediately to the tempestuous gales which blow with clear 
skies at the Cape and other places m similar latitudes The tele 
scope tube moreover should be fastened at both ends as in the alti 
tude and azimuth stands at Birr Castle so that the wind may have no 
leverage over the fixings 

Then by adopting a construction of 'wrought iron plates to be put 
together on the spot with led hot ri\ets as m the ca e of the Bn 
tannia tubular bridge a parallactic mounting for a telescope of any 
size say 100 feet long may be made in the following manner and 
with the full preservation of all the above mentioned conditions 

1st Let the fundamental portion of the polai be a wheel 
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100 feet in dnmeter with a very strong hollow rim made of plate 
iron 1 inch thicl with radial stops and 7 feet broad by 1 5 deep (in 
the plane of the wheel) Fom strong spol es made also of wrought 
plates to carry a cast and turned ring 10 teet m diameter as the 
nave of this wheel which will be also employed as the decimation 
circle The polar axis pivot«i to be tubular 3 feet m diameter and 
to be fastened on the iim of the wheel by broad bases the whole 
being bound together by tires of malleable iron put on red hot 

2nd To strengthen the above laterally as well as to afford the 
means for clamping and giving ^low motion in right ascension let 
there be fixed to the back of it an equatoiial semicircle of the 
same tubular construction and with the same radms and let the 
driving clock act upon its periphery 

3rd For further strength in inclined positions let there be two 

SIX hour quadrants connecting the middle of the equatorial semi 
circle with the rim of the declination wheel at the polar axis pivot 
points 

4th The declination axis to be a conical tube 3 feet in diametei 
at one end and 10 feet at the other witn a broad outward flange m 
addition and long enough to reach from the outward face of the de 
chnation circle through the whole structure to the junction of the 
equatorial semicircle and the siv hour quadrants there to be held in 
by a poweiful screw 

5th Ihe telescope tube to be double and of ^ inch wiought iron 
plate with longitudinal iibs riveted between 

6th This cylindrical tube to be enclosed within a prismoidal one 
by one whose fl it surfaces may be attached to the flange of the de 
chnation axis The angular coiners of the outer tube to be fitted at 
short intervals in its length with stops so arranged with laige 
central apertures as to form enclosed ladders whereby the observer 
may climb up from the speculum end of the telescope to the eye 
piece end Iheic the pnsmoidil tube maybe expanded into a small 
room which will scieen the observer from the weather and may be 
so ventilated up one side of the casing between the tubea and down 
the othei that no heated air shall pass ovei the mouth of the tele 
scope 

7th The face of the decimation circle will bear graduated arcs of 
turned metil for pointing the telescope by and a rack edge to be 
woil ed in by a pinion which maybe turned for the observing room 
to give motion in declin ition 

8th An xrc of turned metxl with a toothed edge is also to be 
fastened to the rim of the equatorial semicircle foi the driving clock 
to act upon and this being elevated on a pier to the level of the 
centre of the polar axis and placed east or west so as to act at six 
hours distance from the meridian allows of an uninterrupted motion 
in every dn action 

I his new form of equatoiial will thus be firm and stiff in every 
direction its long polai axis and small terminal pivot« at either end 
will ensuie gre it truth of movement in light ascension The diiving 
clock will act with case on so laige an hour ciicle who'=»c pi me too 
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passing througli the bearing centie ot the telescope reduces the 
length of the polar axis aifected by torsion to a zero The tele 
scope moreover is clamped at both ends and to as firm a declma 
tion circle as could be desired while the protection and secuiit} 
gn en to the obser\ er with the power of directing hi*^ in trument 
without descending from his post the ease and certainty of setting 
to the faintest object and the command of the whole sky uninter 
rupted by any mechanical difficulties of reversal on passing the men 
dian or otherwise rendei this parallactic mounting is convenient 
for use as it is safe and trustworthy on account of its strength and 
it*? composition wholly of metal 


Ml Aliy to Mr Bell 

r\ ^^5^1 Observatorj Gieenwicli 

JJeab. biR December 24th 18o2 

Since the meeting of the Southern Tele cope Committee I have 
repeatedly considered the subject of equatorial mounting of the 
telescope And 1 think the probability of this being made practi 
cable and efficient is so great that I trust that the Committee may 
be induced to suspend any po itive decision until they shall have 
discus ed special plans 

I hope to be able to prepare a model in time for exhibition to the 
Committee meantime I may explain that the principles which I 
propose to adopt are the following (of which the first and second 
have been long entertained by me as necessary for the afe and con 
vement u e of a large reflector) 

1 Ihe mounting as regards the suppoit of weight of the tele 
scope and the keeping of the same edge of the speculum always at 
the bottom is to be stiictly that of an altitude and azimuth instru 
ment 

2 An equatorial constiuction is to be used not for supportin«* 
any part of the v eight but for guiding the telescope 

3 Ihis IS to be o connected with clock work that the telescope 
will move truly m hour angle without requiring any adjustment of 
the clock work for different polar distances 

4 The eye piece and micrometer woik aie to lecene a motion 
exactly corresponding to the rotation of the meridian a^ *?een m an 
altitude and azimuth instrument so that the micrc meter wire once 
placed to make a certain angle to the meridian will remnm mal mff 
the same angle with the meridian 

Believe me deai Sir 

Faithfully yours 

fr B A TT? v 

Thomas Bell Esq 

Secretaiy of the Southern Telescope Committee 
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Dr Robinson to the harl of Rosse 


Observatory December 28tli 1852 


My dear Lord 

Colonel Sabine has sent me Mr Nasmyth s letter on the subject of 
the southern leflector and youi lemarl s on it 

If I comprehend Mr N s drawing rightly his polar axis consists 
of two paiallel frames united at top and bottom by two transierse 
pieces between which the telescope is suspended There “eems no 
provision for seeing any part of the sky near the pole and I think 
the axis would be peculiarly liable to toisioii The idea of turning 
the whole telescope round axis involves I think some difficulty 
It must be provided with two ‘-ystems of rollers which under the 
open air may not always act well and it may peihaps be easier to 
mal t the small speculum and eye piece revolve 

I quite agree with Mr N in wishing not to shoiten the focus 
beyond your pioportion of 9 diameters I have succeeded very well 
(15 inches) in 7 2 but with far gi eater difficulty than with 9 In 
deed even when the proce‘=iS failed so fai th it the whole aperture 
was not good the proportional part of it was mostly excellent I 
hope therefoi e that the 4 foot may not be attempted with less focus 
than 36 feet 

I enclose you a tiacing (which return when you have lool ed at it) 
of two schemes which were discussed by Giubb and my<^elf in refer 
ence to the southern reflector some years since In that maiked R 
I proposed to make the speculum box itself the declination axis pio 
\idmg it with journils and a ciicle and to have i hort and mas&ive 
polar axis I he tube above the box was to be merely an open ske 
leton framed so a=» to be stffi enough to support the ocul ii part and 
small mirror Ihis would bring the centic of gravity very near the 
speculum Gmbb did not like this and suggested anothei m irked 
G The polar axis here has its upper bearing about 6 feet diameter 
but IS cut at top <50 as to let the tube piss in for reachm^ the pole 
This would a little weal en the axis theie but from its great dia 
meter the stiength would be abundint It would ilso mteifere 
with the motion of the instrument at moie than five hours horn the 
meridian 


I think none can gams ly your i email s as to the advantage of an 
equatorul movement Woil such as we contemplate is f icilitated 
ilmost beyond estimation when the object to be driwn is kept im 
moveable in a gn en part of the field ind the fatigue of ignallmg 
or <=thoutmg to the assistants when the movement is by hand absorbs 
no small portion of the observer s poweis 

And I think your preference of the German form over the 
English admits of as little dispute that one of the latter form 
may be steady if an enoi mous mass be given to its moving parts is 
obvious but it must be remembered that such mass increases most 
materially the difficulty of using it and that the increased friction 
must cause great additional strain on the moving parts It is pi o 
bable that the metal of the Liverpool mounting if applied m a way 
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feimiUr to Mr Cooper s instiument would cairy a thiee feet leflectoi 
I ha\e been told it weighs si\ toub Now the weight of Mr Coopei s 

IS — 


Cwt 

The equatorial part 25 95 

lube object glass eye tube 9 12 

Counterpoise 12 42 


Ot the fiist the polar axis is about 18 cwt or twice the weight of 
the telescope Now I have been familiar with this instrument s 
working during many years it i^ ver^ easily moved and perfectly 
steady The '^belter of the lower half of its tube by the surrounding 
wall m my opinion rather increases the power of the wind on the 
upper part to shake as its pressure is unbalanced In the case of a 
leflector the influence of the wind would be much lessened by mal ing 
its tube a skeleton and I think that instead of the counterpoise there 
might be put at the other end of the axis an apparatus for sup 
porting the observer He should be counterpoi ed o that the fiame 
could be lowered to get him into his chair then raised and clamped 
m his place Mr Cooper s equatorial cost i think about £400 

The Germans themselves are quite 'satisfied with Reichenbach s 
constiuction and that of Munich is I know used in the open air 
Their polar axes are solid and made of steel but it is certainly better 
to throw the material into a tube Short bearings seem to be the 
secret it is scarcely possible to make a stronger axis than that of 
your equatorial but the length makes it twist Need a polar axis 
be longer than the mandrel of a lathe ^ I forgot to mention that 
Grubb IS getting ready two equatorials for the Dublin Exhibition 
one a model of that noticed above with a 15 inch reflector the 
other an improvement of Mr Cooper s, with an 8 inch achromatic of 
his own grinding I will leport to you or perhaps try them with 
you 

T R RobikoOn 

The Earl of Eosse 


PS Of course anything from Airy must be considered but I don t 
expect much improvement on the equatorial Before I had my 
equatorial mounting for the reflector, I found that with the old Q inch 
Herschcl which I found here and its rickety stand I could take no 
measures with the micrometer and m 1830 I made an alteration 
which may possibly be what Airy is devising The telescope was 
set on a circle revolving on balls by a joint something like your 6 feet 
one and was counterpoised But the horizontal shde of Herschel s 
stand was connected with a circle by means of which it could be m 
dined to the angle of position and clamped theie Ihis angle was 
got by a table of double entry of which the arguments were the 
azimuth and altitude, both given by the instrument Ihe slide 
screw gave the movement it acted very fairly as a substitute foi 
the length of the rack about 30 minutes at the equator but as you 
may suppose I was not soiry to get a true equatorial I re illy do 
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not see any msupeiable difficulty about the mounting A common 
turn table with it^ edge on rollers would beai forty tons and there 
would be no great trouble in setting strong standards on it to carry 
the tube Remember that one does not want the delicacy of a men 
dian circle here only motion 


Mi Nasmyth to the Lai I of Roi>sc 

Bndgewatei Toundiy Patricroft near Manchestei 
My Loan December 30th 1852 

Having made out a moie careful drawing* of what appears to me 
would be the most suitable construction for the proposed 4 foot re 
fleeter I take the liberty to send it you as it may so far tend to 
establish the best ariangeraent for such an instrument 

I am very fain to have it mounted equatorially, as there are such 
vast advantages in that construction lor the steady observation of 
any selected object of which it may be desirable to mal e careful 
drawings and as when once the instrument was set upon the object 
in question the clock woik apparatus would do the rest Ihe clock 
would require to be of very considerable power but I see no diffi 
culty on that head Bv having suitable means where oy the assistant 
could cause the tube to levolve in the square frame cage the eye 
piece can be kept horizontal at all times which would also be equally 
advantageous for the easy set of the metal on its under edge bed 
The jointed cell for the metal is a very handy arrangement whether 
for opening the clock for sliding m the disc of zinc \s the protector 
or for the easy removal of the cell and metal by trucl and railway to 
the polisher when it is required A truck with an elevating top 
would do this very handily The three elevating screws would be 
found very handy in getting the cell into connection with the joint 
on the tube the trucl might be so arranged as to run diiect into 
the polishing machine and so avoid all the risk and tiouble of trans 
fernng the cell from it to the machine 1 he tube would require a 
chain to retain its position when the counterpoise action of the cell 
and metal was removed Pi ay excuse this very hasty lettei md 
believe me I am 

Yours most icspectfully 

To ihe Right Honouiahle James Nasmyiii 

The Earl of Rosse 


Mi Lassell to Mr Bell 

Valletta December 30tli 1852 

Dear Sir 

I was picpaiing some leply to the circular of the Southern lelc 
scope Committee dated the 1st instant which has been forwarded 
to me heie when I leeeived yom seeond circular of the 15th instant 
* Maj be seen li the Royal Society b Apntments 



16 


It appears to me that the question now weirs quite a new a^^pect 
and It will be foi the Committee to determine whether they will carry 
out their original purpose of erecting an eminently large telescope 
m the southern hemisphere with every appliance which their united 
wisdom can «ecure — or whether they w ill as a preliminary step elect 
an observer and commit to him the conduct arrangement and cany 
mg out of the whole affair 

Concluding that they will adopt the former resolution rather than 
consign so gieat an undertaking to any single individual however 
able and accomplished I yet ee all but insuperable difficulties in 
adequately realizing so grand a scheme 

If there were any manufactoiy m the world which could furni'=ih 
completely mounted a 30 inch object glass of similar quality to the 
15 inch Munich glasse I hould say the be«t thing would be to 
give the Older at once But as that is not the case the proposed 
reflector of 4 feet diameter is the be*^t that can be chosen (in my 
judgement) though I would rather not shorten the focus beyond 
35 feet conceiving it to be difficult to get the figure otherwise 
good quite up to the edge and it seems to me unwise to incur all 
the difficulties of a colossal telescope and then be obliged to cut 
down its dimensions 

I know something of the efficiency of a 2 foot reflector when 
brought up (I believe) extremely near to perfection in its figure and 
furnished with a convenient and steady equatorial mounting driven 
by clock work It would not be w orth while for the Committee to 
erect a telescope which should not be at least in comparative effi 
cienc} to this as two to one and in order to render the 4 foot equal 
to this it must have the same conveniences of mounting foi any 
deficiency in this respect will really have the effect of a reduction 
of the ‘^ize and power of the telescope I have seen a si etch of a 
plan of equatorial mounting by my friend Mr Nasmyth which is 
‘=^iraple and well calculated for such a latitude as the Cipe but I 
think it would never do to suspend the observer from the eye piece 
foi the slightest motion of his body such as the extension of his 
arms to adjust the focus alter the polar distance or turn the micro 
metei head — even his very pulsation would be so communicated to 
the tele cope as to be visible in the image with the high powers 
proportioned to such a telescope Besides a \eiy moderite breeze 
would equally prevent delicate observations and therefore the tele 
scope must have a revolving roof foi protection from the wind and 
affoidmg a status for the observer By placing the instrument a 
little out of the centre 50 feet might do for the diameter of such a 
dome and the few degrees of sky near the zenith thus sacrificed 
might be recovered by a shutter only to be used on lequnement 
which would extend the opening ovci the centre of the telescope 
when vertical From the experience I have had in the constuiction 
of domes 15 and 30 feet in diameter I am ^satisfied that the same 
principle of constiuction might be extended to 50 feet and that no 
ver> formid ible difficulty would present itself here 

The mounting and apidicition of drying motion would be leidily 
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executed by estimate according to plan by any of our more mtel 
ligent engineers without any serious obstacle 

But the casting grinding polishing and supporting of the great 
speculum constitute the grand problem the solution of which it is 
not easy to see For the successful accomphshment of the most 
essential pait of the work there must perfect unity of design and 
execution and therefore it must in my opinion be executed entirely 
under the direction of a single individual who will nevertheless be 
able to avail himself of any suggestions of others which he may 
deem judicious I will mention some of the requirements which I 
think demand this condition Iwo specula must be cast 4 feet in 
diameter and not much less than 6 inches thick each weighing there 
fore about 3300 lbs and supposing the difficulties of casting and 
grinding got over without accident there comes the greater difficulty 
of pohshing and brmging up to the requisite accuracy of figure and 
most especiallj of defining power For this I would submit no one 
IS competent w ho has not had considerable experience in the art 
Itself the cleverest engineer would be here at fault and indeed it 
IS a process which has so raiely been attempted on a large scale 
that I think it w ould not be easy for those best acquainted with the 
subject to say when the greatest piacticable amount of perfection 
was obtained It is obvious that some machine must be used and 
that in all probability repeated polishings and trials must take place 

before the required accuracy of figure and defining power can be 
combined m their highest degree Both specula therefore must be 
figured and polislied in the first instance examined and the worst 
of them talcen again to the polisher For this examination with 
sufficient advantage the entire mountmg of the telescope must have 
been previously erected in fact the whole telescope dome and 
clock work and all must be erected completely on the place of ope 
ration just as it would have to be in the place of its ultimate destiny 
before a satisfactoiy final result can be secured 

Another formidible difficulty I haie yet to mention— the sure 
support of the speculum to prevent its bending and secure its uni 
form action in all positions In addition to the system of kveis on 
which the speculum is to be ground and pohshed and which secui es 
this condition when horizontal anotlier system similar or equally 
efficient with that I have described in the British Association Memoirs 
for 1850 must be applied to come into action as the telescope 
IS depressed from the zenith and prevent the speculum cringing 
down as it is turned on edge Without this latter apparatus the 
image of a bright star gives indisputable evidence of the speculum 
taking an oval form fiom the impossibility of bringing the rays from 
the ends of two diimcters ot the surface of the speculum at right 
angles to each other — to focus at once Hence the intolerable an 
noyance which I am accustomed to call crossing visible enough 
(if the metal otherwise define well) on Jupiter or Saturn as well as 
on fixed stars 1 o apply this apparatus conveniently the specula 
should have either a number of blocks or indentures cast on the 

B 



18 


back the latter would be best in order not to interfere with the 
smooth grinding of the back which would be desirable 

Supposing then the telescope at last erected complete contiguous 
to the site of the workshop and pronounced perfect would there not 
be some compunction at taking it down before some experiment of 
its magnificent powers on the heavenly bodies should be made 
However letting that pass and looking to its ultimate object and 
destination I don t see who is to manipulate with such a tele‘=5Cope 
but the maker I believe that hitherto no very large reflector has 
done any good service but m the hands of the artist who con«itructed 
it At least if there were an astronomer par excellence to conduct 
the observations the maker must accompany him and, I should say 
take out the polishing machine and apparatus for lenewmg the «^ur 
face in case of accident or deterioration of the lu^^tre liy exposuie 

William Lasspll 

To Thomas Bell Fsq 
Secretary of the Royal Society 8^c 

P S — ^The suggestion of a great altitude for the site is good 
Perhaps Quito would do but how is the telescope to be got there ^ 


Sir J W LuhbochjBait to Mi Bell 

March 12th 18u3 

My dear Sir, 

I am requested so to do I ofFei the following remarks with 
very great diflidence not having had any experience either in mal ing 
or using large instruments Besides almost every point is so ibly 
handled in various letter's from members of the Committee that the 
subject is pretty well exhausted There are how ever one or two 
which have not been noticed 

1 Surely the Government will never authorize the establishment 
of a great national observatory at Quito or any point not in our own 
territory If then Australia is also out of the question by reason of 
the abnormal state of that colony we ha\ e only the Gape to consider 
and so that point would be disposed of 

? Mr Smyth attaches great importance to elev ition this I can 
quite appreciate but the elevation which he contempl itcs will I 
think never be reached without disadvantages which will outweigh 
the benefit and there are two other conditions I should consider is 
essential — 

1 The non contiguity of the sea oi of much standing water 

2 Ihe non contiguity of any manufactory or luge town 

I confess the impression made upon me after attentively reading 
all the letters and especially Mr Lassell s is that it will be impos 
sible to carry out the plan with a reflecting tele'=*cope (I mean of 
4 feet diametei) secondly that it must be equatonally mounted and 
shelteied by a dome thirdly that if it cm be done on the mig 
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nificent scale apparently contemplated by the Committee we had 
better begin by having it in the northern hemisphere first 

I apprehend (but perhaps I may here be m eiror) there is plenty 
of work at the Cape for an in'^trument of such comparatively infe 
nor power as the Cambridge (Amenca) telescope and up to this 
point the erection of an observatory would present no in urmountable 
difficulties 

In Mr Nasmyth s mounting, m addition to the other difficulties 
noticed m the letters the chair ol the observer would act at such a 
mechanical advantage that I suppose it might affect the tube but 
perhaps it is thought that a slight strain on the tube would not be 
injurious to the observation 

I am dear Sir 

Yours faithfully 

Thomas Bell Fsq J w Lubbock 


Sir John Herschel, Bart to Mr Bell 
My dear Sir 

I am very sorry to have 1 ept the papers relating to the telescope 
proposed to be established in the ‘southern hemisphere for the obsei 
vation of nebulm much longer than I could have contemplated but 
in truth I have been so much engaged of late that I have found all 
consecutive thought on the subject impossible and can now only 
give what has occurred to me on their perusal in a very uncon 
nected form 

I must ho ever preface my observations with a distinct state 
ment that I am by no means sanguine as to the success of the pro 
ject* — I mean as to the attainment of re^^ults at all commensurate in 
scientific importance with the imposing character of the undertaking 
as a national one and the very large outlay of the public money 
which it will call foi It is by no means therefore as an advocate 
for the measure (on which in in earlier ^^tage of its progress I 
have expiessed m> opinion moie at large) that I have assented to 
my name being placed on this Committee but that I may not be 
considered as disposed to withhold (should the project be persevered 
m) such slender information and practical suggestions as my expe 
nence in observations with laige reflectors directed to this object 
may enable me to offer as to the kind of instrument and the mode of 
observation best suited to the purpose It seems above all things 
necessary that before proceeding a step in the affair its movers 
should have before them a ^ ery clear perception of the sort of instru 
ment required and its adajitation to the work in hand 

Iherc are only two constructions specially indicated in the papers 
which have come into my hands— those of Mr Nasmyth and of 
Mr bmyth lo the foimer of these it appears to me that there 
exi=it serious objections as follows — 

1 1 he polar axis (the mounting being equatorial) as exhibited in 
the figures however well trussed cannot but have some degiee of 
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spring perpendicular to its length which will ensure tremor when 
ever there is any wind or any movement of the ohserx er in his box 
Although the telescope is supported on its centre of gravity yet 
6wmg to the different lengths of its two portions on either side of 
the point of support and the very different disposal of the weights 
the propagation of such tremors through them cannot be synchronous 
and must therefore result in momentary flexures to and fro of the 
tube giving rise to oscillations in the line of colhmation and con 
sequent tremulous apparent movement of the image 

2 Such a frame as that of the polar axis divided down its whole 
length and that length a consideiable one cannot but be liable to 
torsion since, however well the sides may be trussed they will ulti 
mately act as two fl it ribands 1 he effect of such torsion is con 
veyed entire upo^ the line of colhmation and is the upper and 
longer portion of the tube will be much more exposed to wind than 
the lower and shorter I should expect the tiemors so produced to be 
exceedingly obnoxious TLhe hold of the wind on such an appaiatus 
totally unsupported except on the centre of gravity will be most 
formidable 

3 As the instrument deflects out of the meridian the observer 
will have to look to the security of his position and to work a 
mechanism to keep his box vertical It does not appear by what 
mechanism this is to be peiformed The mere weight of the obsei vei 
and box will not do it, and if they could they must overdo it and 
fall beneath the tube I can imagine none free from objection and 
the hue of colhmation w ill be kept in a constant state of unstc idi 
ness and derangement from thi^ cause which may carry it out of the 
reach of small corrections 

4 The observer will have to balance himself in his box before 
elevation into the air by adding or subtracting counterpoises He 
IS insulated aloft at an elevation from which he cannot descend 
without the aid of an assistant at whose mercy he is ind who may 
be ne; 5 ligeiit or sleepy His position would certainly not be an cn 
viable one 

5 1 he speculum and its supporting frame hang on a chain by an 
oblique pull on the edge being sustained also by a hinge below I 
can imagine nothing moie objectionable An enormous power miny 
times the weight of the mirror, would be leqiuicd to be applied to 
this chain to keep the mirror frame tight home as screw work 
would do 

I am haidly engineer enough to criticise Mi Smyth s gigantesque 
construction of a 100 feet equatonally mounted leflcetor of iivtted 
iron plates which might perhaps hive that sort of stability which 
any vast aggregation of materials may possess under moderitc 
winds though from the extent of suiface exposed to such gusts as 
prevail at the Cape I should not be very confident even m this 
respect But theic are several points which may he mentioned is 
objectionable about it 

1st Ihcic is no provision m it for keeping one side of the mirror 
always uppermost ind the observer in a vertical position Such an 
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adjustment is es ential and I believe cm only be adequately secured 
by the altitude and azimuth movement 

2nd Mr Smyth consideis it sufficient to destroy the evils of 
heated air that the chamber at the mouth of the tube should be duly 
ventilated to keep the per'^onal heat of the observer from passing 
acioss it and as legirds the rest of the tube he does his best by 
a cellular structure of its parietes and by enclosing it in an outex 
triangular case to give a dui ability and uniformity to its tempera 
ture which in my opinion must infallibly secure a continuance of 
that slow spiral movement of the internal air by the interchange of 
air within and without through the upper aperture which is the 
gre ite&t enemy to di tmct % ision in reflectors 

3rd 1 he observer s access to his aerial chamber is by climbing up 
a sort of chimney with ladder s<-eps in one angle of the tiiangular 
envelope In his figure this chimney is of the internal diameter 
of the tube For a 6 feet reflector this would afford a sufficiently 
roomy though very inconvenient passage but for a 4 feet size 
would allow barely room for a man to creep up unincumbered with 
any books drawing apparatus &c 

In the construction of a laige reflector I would press the following 
points as essential to be attended to — 

1st A very perfect internal collimating telescope with means 
under the observer s hand of adjusting fiducially the line of colhma 
tion without the intervention of an assistant In my C ape Obser 
vations the means of doing this most eflectually mo'^t simply and 
to any required degree of precision are pointed out — subject of 
course to improvement in point of workmanship and mechanical 
ariangement 

2nd A perfect support of every point of the mirror on an elastic 
bed I am by no means entirely satisfied (speal mg with all due re 
«pect) with Lord Rosse s ingenious contrivance of triplets It is 
mcchanicall} complex weighty and after all only supports a defi 
nitc number of points I should prefci a bed composed of a gieat 
many laycis of horsehaii cloth or frieze oi felt of such united 
thickness and softness that their total compression by the weight of 
the mirror ffiould exceed by a great many times the minute amount 
of flexure undergone in the solid back upport on which they and 
the mirioi both ultimately rest thereby annihilating the influence of 
such flvosw e on their supporting power 

3rd Ihe mirror should be so sustained as to rest against and 
upon this bed, under any circumstances of inclination to the horizon 
with perfect freedom to rise and fill advance oi retreat without 
change of its parallelism which may be accomplished by suspending 
it in the mode described in my Cape Observations (Introd 
Art XV ) in a jointed ring from a point above its vertex In thi^ it 
must not lest on a single point at its lower edge but should be sup 
ported over a large arc of from 60° to 90° of its inferior circum 
ference on soft and compressible material interposed between it and 
the ring Such a mode of support however necessitates the conseiva 
tion of the hon ontahty of a fixed diameter of the mirrot 
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4tli I should greatly prefer a skeleton tube or one (if of iron 
plate) so pierced with large apertures as to allow of a completely 
free communication between the interior and exterior air throughout 
the whole length of the column except perhaps in the very immediate 
neighbourhood of the minor for a foot or two from its surface 
where it may not be needed Long experience has satisfied me 
that the establishment of ascending and descending currents of hot 
and ( old air in a long inclined tube open at the top chimney 
fashion is one principal cause of indistinctness of vision and de 
formity of image 

5th The destruction of ti emor is better secured by several cords 
of unequal ten'^ion or by several steadying rods of unequal strength 
weight and elasticity than by one single one It is to this principle 
that the exceeding absence of tremor in the 20 feet reflector used by 
me in my observations of nebulae is attributable The suspension 
of the upper end of the tube by a tackle of pulhes which by their 
friction and the stiffness of the cord passing over them never permits 
all its reduphcations to have the same tension causes them to 
vibrate out of unison with each other and so to destroy each other s 
efiect in communicating or perpetuating tremor 

A form of mounting ha^i been indicated by the Astronomer Royal 
in which an altitude and azimuth motion of the tube otherwise free 
and permitting a range over the whole pheie is limited to a given 
parallel of declination by determining the distance of the lower 
edge of the onfice of the tube from a fixed point (which may be 
called the polar point) in a line parallel to the earth s axis and pass 
mg through the common centre of the horizontal and vertical move 
ments m the lower support of the lower edge or in the centre of 
gravity of the instrument (if so sustained) If the difficulty of com 
municating a clock movement to a tube so guided could be com 
pletely o\ercome there would remain that of keeping the micro 
meter wires in the field of view in a position invariable with respect 
to the parallel of declination Mr Airy speaks of a mechanism to 
this effect but I have not had an opportunity of inspecting his 
model 

With an altitude and azimuth mounting and with an object on 
the meridian there could be no difficulty in communicating to the 
tube a clock movement m the direction and with the velocity cor 
responding to the parallel of declination at least foi a few minutes 
W ere this done a photographic impre'^sion could be obtained with 
this as with an equatorial mounting 

I should rely on photogriphic proces es to impress on paper a 
si eleton picture or the images of the stars only which might accom 
pany or be disseminated over a given nebula or those of a cluster 
to be delineated and trust to the eye to fill m this skeleton for 
which purpose perfect fixity of the object m the field of view would 
be of no importance I have no expect ition that such processes 
could be applied to the ictual lepresentation of the nebulous part** 
of such objects so as to give the tiuc foims of nebula; as they ip 
pear to the e m the telescope The visible contour of a nebula 
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vanes from tele‘=iCope to telescope with the illuminating power of the 
instrument while that ot a photographic impression (supposing one 
possible) would depend essentially also on the time of exposure 
which acts in this case as increase of light would do though as it 
does not follow by any means (and the contrary is even true for 
bright lights) that (time of exposure) x (intensity of illumination) is 
proportional to (inten'sity of impression) there would be no security 
that the gradation of light m the several parts of the impressed 
image would be preserved as m nature 

On the other hand I have no doubt that satisfactory photographic 
images of clusters of stars or the stellar assemblages in nebulm may 
be obt lined and multiplied and become most valuable aids in the 
depiction of the latter class of objects 1 he telescope ought there 
foie to be provided uith fit and convenient attachments for the ne 
cessary photographic appaiatus and the observer should be an expert 
photographei 

Whatever may be done in the way of delineating the forms of 
known nebulae the discovery of new ones by zone obsei vations, 
whether conducted by meridional sweeps or by the application of the 
equatorial motion as well as the revision ind perfecting of the places 
assigned to those already catalogued in short the formation of a 
complete catalogue of nebulge ought to form a leading feature of the 
ob civitions to be made with such an instrument and a large portion 
of the stocl work of the establishment 

As the construction and working of the telescope must be expen 
mental in great measure I should regard a rehearsal of the observa 
tions m England as a quite indispensable pichminary to their ulti 
mate pro<«ecution in the Southern hemisphere It is quite of equal 
importance to place on oihci il record exact delineations and cata 
logued places of northern as of southern nebulae Ihe accuracy 
of such delineations could be tested on the spot, and ofhcially 
reported on by a Committee appointed for the purpose and confi- 
dence thus ‘secuied to the results subsequently obtained out of the 
leich ot such a check In a woid the noithern hemisphere should 
be first dealt with and that completel} and effectually and in the 
process and within reach of amendment the whole course of pro 
ceedings might be perfected and the necessary experience acquired 
Five years devoted to this (of which the two first would be chiefly 
occupied in i ougJitng out the work and getting the apparatus in trim 
and the thxee last in a complete resumd) in the clear climate of the 
south east of England would be time excellently well bestowed and 
would shorten the period to be spent in the south 

I remain my dear Sir 

Yours veiy tiuly 

I homas Bell Esq J F W Hersciiel 
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D/ Robivison to Mr Bell 


Observatory Armagh April 10th 1853 


Sir 

I have received from Mr Weld a portfolio containing the Corre 
spondence of the Telescope Committee with a request that I would 
transmit to you any remarks which occui to me from its perusal 
These relate to the construction of the telescope its mounting and 
ito site Before entering on them however I must express my 
belief that the opinion expressed by several members of the Com 
mittee as to the difficulty of making a 4 feet reflector is exaggerated 
I have seen so much of Lord Ro se s opeiations that I feel autho 
rized to sav this absolutely for a 3 feet reflector with high proba 
bility for one of four And were the difficulty and the uncertainty 
even as gieat as tho e gentlemen suppose that is strongest reason 
for pursuing this our purpose It is only by the reflecting telescope 
that we shall reach the remotest parts of the vi'iible universe There 
IS no likelihood that an achromatic of 3 feet (the equivalent of a 
4 feet reflector) will be made m the next century if made it must 
be of enormously greater cost and will be embarrassed by the evils 
of flexure and the polanzmg action caused by pressure It is there 
fore specially desirable that the reflector shall be made as perfect as 
possible and never was a better opportunity offered than now when 
we shall be authorized to experiment under the guidance of Lord 
Rosse Sir J Herschel Mr Lassell and Mr Nasmyth 

1 As to the telescope I wish to suggest whether it may not be 
desirable to use Cas egrain s form instead of Newton s No light is 
lost for M Cullagh and others have shown that the leflexion fiom 
metals is less inten e at 45° than nearer the perpendiculai I have 
much experience of it power i^ith 15 inches aperture and can men 
tion as an important practical fact that slight errors in the large 
speculum can be corrected by the small one which is ground and 
polished on a miniature of Lord Rosse s machine I his construe 
tion has the great advantage of not requiring any apj)aratus of a 
complicated character to support the observer and of shortening the 
tube nearly one fifth 

In reference to the mode of supporting the speculum three methods 
are proposed Sir J Herschel s consists in letting it rest on an 
elastic bed uniformly bearing it Lord Rosse bears it by friction balls 
on a system of equilibrating levers behind and a iing for the edge 
also connected with counterpoi'^e® and Mr Lassell applic®^ a second 
fa) stem of levers behind the mirror which ‘sustain it at all inclinations 
The first of these is liable to this objection that the ‘=<peculun cannot 
be polished on its bed as it must be immersed in water cither of 
the others may be used but I w ould direct attention to a remark of 
Lord Rosse s that the ^speculum may perh ip'^ be ca t with ribs at the 
back so as greatly to dimmish its weight Were the e arringed so 
as to intersect at the points of beaiing I im disposed to think h xlf 
the metil might be saved 

Sir J Herschel speaks trongly in favour of a bkeleton oi open 
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woik tube which will both dimmish its weight and remove the 
most injuiious ot the influence which interfere with the definition 
of reflectors the circulation ot irregulaily heated air in the tube In 
fact owing to it they never act perfectly except when they are at 
the sime temperature as the external air It the tube be suspended 
at its centre ot gravity its upper portion has only to bear the small 
mirror and in the Newtonian the eye piece also so that it needs no 
great strength and its diminished suiface will give but little hold 
to the wind 

1 see no leason why any one diameter of the speculum should be 
kept alv ays ^ ertical but r ither the reverse Whenever the tele 
scope IS vertical all piessure is lemoved from the edge nowen de 
pressing it if the tram is restoi ed to the same point of the edge it 
IS much more likely to produce a permanent change of figure than if 
its action IS distributed over a wide range 

2 As to the mounting I am decidedly for an equatoiial and ee 
no insuperable difliculty in it if according to Lord Rosse s recoin 
mendation we adopt the Gei man cons tiuction and possibly also that 
mixtuie of cast and milleable non (a sort of steel) which is stated 
in the Report of the Commission on Railway Structures to be ^ 
stronger than cast iron Sir J Herschel s objection^^ to the con 
structions proposed by Mr Nasmyth and Mr C P Smyth appear 
quite conclusive That of Mr Airy of which I have recently seen 
a notice in the Astronomical Society s Notices seem*^ too comph 
cated to be quite satisfactory and I fear the bar apparatus at the 
mouth of the telescope would injure definition I ma^ mention in 
proof of this, that having supported the small mirror of the Armagh 
Cassegrain by three verv thin radial bars at 120° asunder I was 
obliged to remove them, is the stars were shown with three minute 
rays bisecting the angles 

Mr La sell s opinion is certainly of gre it weight yet I continue 
to think th It large telescopes should be worked m the open air I 
have tned i 15 inch reflector and a 12 inch achromatic thus and 
also unde r domes and vciy much prefer their action in the fii ‘=«t case 
Nor need there be much apprehension from wind Mr Cooper s 
equatorial gives a fair test of this the instrument has its tube half 
^'Creened by a w ill above which 13 feet rise exposed to the un 
balanced pressure of the blast but it is very steady even m high 
wind Whatever con^^ti action be adopted should (if new) be tried 
first on a tolerable scale with a working telescope 

3 ^ite — It must certainly be on our own teiritoiies unless we re 
ject all past experience As to latitude I should not like it ^lear the 
equator we have no information as to the practical worl ing of equa 
torials there and I think the circumstances which in Europe make that 
instrument more liable to unsteadiness than those of altitude and 
avimuth would tell with more power when the polar axis is nearly 
horizontal 1 here also the poles and polar regions of the sky can 
fecaicely be observed On this account Simla and even Ceylon are 
objectionable Ihe Gape is unexceptionable m this respect but 
both from what i^^ stated by bii 1 Herschel m the pieface to his 
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observations and from the letter of Mr C P Smyth I doubt its 
fitnes as an observing station for a reflectoi In particular the fine 
dust on winch the latter lays much stress (and which is so widely 
diffused in Africa that e\en at 1000 miles from its western shore it 
falls on ships) seems most inauspicious 

I wish we had some precise data to estimate the effect of height 
the researches of Forbes with which alone I im acquainted refer to 
solar heat and not to hght and do not enable us to separate the 
absorbing action of vapour and an I am inclined to believe that 
the first is much more opake than the other and if so elevations of 
five or SIX thousand feet are quite unnecessaiy as the great md^s of 
vapour lies below From observations which I made at Munich 
(not 1800 feet above the sea) I think that 2000 will be fully sufii 
cient for I consider it absolutely necessary that an establi'^hment 
such as we contemplate be easily acces'^iblc and within reach of the 
appliances of civilized life the very expense of its maintenance will 
be greatly increased if it is fixed on some remote table land or insu 
lated mountain summit and the rapid communication with astro 
nomers at home becomes scarcely possible In respect to height 
we must also keep m mmd that the region of condensation is to be 
avoided On the whole I am compelled to think this element of 
very second rate importance or at least that it ought not to be pre 
dominant in deciding the question If we wait till we know the 
ratio of a telescope s performances at the sea side and at 10 000 
feet in the same climate and then till we find a convenient moun 
tain we shall leave the performance of an important duty to an 
other generation If we can find a climate as good as th it of Nice 
even at the sea side let us take it and I am confident a 4 feet then 
will do more on nebulae than any existing achromatic on the top of 
the Himalaya (if an observer could live and work there) I would 
however suggest the Mauritius as possibly offering a f ivourable 
position I believe the central plateau is about 2000 feet high the 
climate is described as fine and from its position to the east of Africa 
It will be free from dust 

Before concluding I would direct the ittention of the Committee 
to a remarkable passage in Sir David Brewster s letter from which 
it appears that the application which as President of the British A^so 
ciition in 1849 I made to Lord John Russell on this subject never 
1 cached him but was summarily disposed of by some irresponsible 
official The le son I hope will not be forgotten by any who as the 
representatives of our great Scientific Societies may have occasion to 
communicate with Government 

I have the honour to be 

Your obedient Servant 

T Bell Esq 1 R Robinson 

Obseivatoiy April 29 1863 

p S — Regal ding the size of the am ill minor in the Cassegrain 
foim — the lowest powei th it will use the whole pencil of a 4 feet is 
220 assuming this and that the apeiturc of the sm ill mirroi and 
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the hole in the large and the diameter of the field lens of the 
Huyghenian eye piece are the same diameter I find assuming Lord 
Rosse s piopoition of aperture to focal length ^ 

Field 15' 38" 

Distance of miirors 29 14 feet 

Focal length of small mirror 8 75 feet 

Aperture of it and diameter of hole 0 76 feet =9 15 inches 
The diameter of the small minor in the Newtonian form is only 
4 inches but the difference is insignificant in 4 feet and besides 
the central pait of a speculum is in practice not the best 

Giubb is grinding a 12 inch achromitic for the Dublin Exhibition 
but I scarcely think he will be ready with it I he equatori il for it 
however is ready and I thml no doubt will exist as to its efficiency 
when it IS seen He grinds the lenses by a new and very simple 
machine which acts without forming rings on the gla'=5S (Andrew 
Ros^ s gieat difficulty) and ^ it docs as well for specula will be an 
advince I shall be curious to see bow this object glass acts if it 
succeeds theie is some probabilitj- that he will try even larger sizes 
But the two glabs discs alone for a 24 inch would cost £1000 


E J Coopery Esq to Mr Bell 


Markree Castle April 29th 1853 
Sir 

I bej 3 to acknowledge the receipt from Mr Weld of Dr Robinson s 
remarks on the subject of the proposed Southern Telescope written 
after his peiusal of the correspondence contained in the portfolio 
foi warded to me and returned by me to the Royal Society 

I hive felt very gieat diffidence in offering any obseivitions on 
this m itter particularly as my acquaintance with r<^flecting telescope 
is limited and I have hitherto confined the humble expression of 
my opinion to that hr inch of the inquiiy relating to the site of the 
observatory 

However as it appears to be the wish of the Committee that each 
member of it should be consulted I do not thml that it would be 
respectful to the Royal Society and British Association were I to 
withhold any remark that might occur to me So far as I can un 
derstand the wishes of the Committee they desire — 

(1 ) A telescope not inferior to a 4 feet reflector to be used 
principally for the examination and drawing of nebulae 
(2 ) Ihe selection of a site on which such a telescope should 
be placed 

Ihe fiist of these queries involves the consideiations — 
a Whether the telescope should be a reflector or a refractoi 
b Ihe mode m which the telescope should be mounted 
c Ihe expense not only attending its fiist cost but the per 
mancncy of its value ind also the maintenance of it m work 
in^a 01 del togcthei with the estibhshment connected with it 
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(1 ) As regards the selection of the telescope it appeirs to me 
that the determination to have one of not le s power than i 4 feet 
reflector evinced that the choice of the Committee had fallen upon a 
reflector in con'sequence of the difficulty if not imjio'^sibility ot ob 
taming a refractor of equal light and this apparent prejudgement 
caused my original hesitation as to taking any part in the delibera 
tions of the Committee I am free to confess that I see no piospect 
whatever of acquiring an object glass affording light equal to a 
4 feet 1 effector even m its mean condition but perhipas I may be 
excused for making some comparisons between the performances of 
the two instruments Previously to Sir J Herschel s voyage to the 
Cape I sent him drawings of the great nebula in Orion md of 
51 Messier and in his reply to my letter he stated his belief tint 
his 18 inch reflector had more light than my 13 7 inch retractor 
but that my refractor must be remarkable for its concentration of 
light This opinion of Sir J Herschel aro«e from my si etches of 
the nebulae having been made under a high power which while 
bringing into \aew minute stars invisible with a lower }) 0 w cr obli 
terated at the same time portions of the nebulae which were seen with 
a lower power Having compared my drawings under a low power 
with one he kindly sent me I ascertained that with refeience to light 
the instruments were neany on a par In his Cape observations 
Sir J Herschel mentions his verification theie of ^^eveial minute 
stars seen by me which his 18 inch reflector had not rendered visible 
to him m England It would appear trom these facts that a re 
fractor giving equal light with a reflector and in juxtaposition with 
it would show Altars better than the reflector My belief has tor i 
long time been that all nebulm are clu‘«ters of stars and m a great 
number of them stars are visible It i« of impoi tanee to note the 
position of these stars for the purpose of detecting any dynamic d 
change which may occur m the system of which they form a put 
Ihe exhibition of the spiral construction in some nebul'c piescnts a 
problem of intense interest to the physicist It remains to be seen 
whether the practical astronomer will be able to furnish him with 
any matenals towards its ^solution 1 he mere outline of a neb ila 
will not be sufficient as there might be an absolute permanency of 
form where the constituent star particle aie in constant lelative 
motion 

In point of definition I have always thought that reflectors h id the 
advantage but the drawings of the planet Saturn by Mr Dawes 
and Mr Lassell respectively (see Ast Nach No 840) — the former 
by the aid of a 6^ inch aperture achromatic the latter with a re 
Sector of 2 feet aperture — go far to fix an impre'^sion on the mmd 
that achromatics at least of moderate size can be procured to 
exceed reflectors of much higher relative power It is iLo woithy 
of consideration that Mr Las'^ell himself thinks that if a 30 inch 
object glass of similar quality to the 15 inch Munich glasses could 
be furnished completely mounted by any manuf ictory m the woild 
the be t way would be to give the ordei it once I cinnot help 
agreeing with Mr La*- ell in this opinion, and am not pitp tied at 



w 


present to sa} that iich an object glass could not be produced at 
Munich But I ‘shall be met here by an objection on the score of 
the expense even supposing that other objections should be with 
drawn Having heard tl at manufactureis estimate the probable 
cost of object glasses as the cubes of their diameters the expense of 
a 30 inch object glass would no doubt be formidable but we have 
already an e timate by Lord Rosse for a 4 feet reflector amounting 
to no less than £6000 and it must be remembered that m addition 
to this sum for the telescope and its mounting there must be an 
annual charge against the treasury of no slight amount for the 
salary ot the polisher I would also defeientially submit that the 
permanency of the value of an achromatic is greatl} supeiior to that 
of a reflector I think that it will be admitted that the German 
mounting of an achromatic of the size proposed b} Mr La sell, would 
be far less expensive than that of a 4 feet reflector 

Having said thus much on the subject of refractois as compared 
with reflectors I turn to the remark‘d made by the several members 
of the Committee on the proposed 4 feet reflector It doc o seem to 
me worth while to con ider Di Robinson s suggestion to adopt the 
Cassegiainian instead of the Newtonian form particularly if the 
lattei should be held to involve the suspension of the observer at the 
mercy of his assistant I also incline to the opinion of Sir John 
Herschcl and Dr Robin on m favour of a skeleton tube although 
what the latter gentleman states of my equatorial is perfectly correct 
I am also strongly in fa\oui of the telescope being used m the open 
air not conceiving that any astronomer would think of ob cr\ing 
even undei a dome during the prevalence of a hurricane Ihe 
equatorial «eems to me to be the only form to adopt with a view to 
satisfactory observations I cannot help considering photogr iphic 
lepresentations of the nebulm as secondary de iderata I fear that 
only a rough outline could be thus obtained and I doubt much that 
very minute tellar points in the nebulse would be distinguishable 
by this process If my conjecture be correct these pictures would 
only serve as rough outlines for future work 

(2) Site of the Observatory —I have already tated in my former 
letter that I was disposed to recommend high table land in a latitude 
as near 45° as possible It is reasonable to demand what has led 
me to this choice I have myself made observatiors both on the 
sea coast and inland in various places m Europe between 67° lati 
tude and the southernmost part and in Africa as far south as the 
second cataract of the Nile viz 21° 52' Ihe most favourable 
places for observation I found to be at Nice on the coa^^tof the Me 
diterranean and at Munich Throughout the valley of the Nile the 
weight of the dews after night fall was so great that even an achro 
matic telescope could not be used at an early hour In mentioning 
high table land I had in my mind the position of Munich the ob 
servatory at which place is 1660 feet over the sea Ihe sky hcie 
struck me to be peculiarly dark much moie so than at Nice and this 
position has what might be considered a disadvantage ranges of 
mountains within a short distance I therefore had no idea of ad 
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vocating a position higher than say 2000 feet and I agree entirely 
i^ith other members of the Committee in their different objections 
to a much higher situation There is one circumstance with legard 
to a very high situation that does not seem to have been taken into 
account except impliedly by Dr Robinson viz the effect of the 
rarefied air upon the observer himself I have my misgivings as to 
placing an individual m so different an atmosphere from that to 
which he has been accustomed Ihe preservation of his bodily 
health and consequently his visual capacity i surely of quite as 
much importance as the perfection of the instrument he hxs to u e 
So far as I am informed upon the climate and geography of Fasraann 
I certainly thinl that it is probable that it would best fulfil the con 
ditions that seem to me to be most desirable as to site 
I have the honour to be Sir 

Your obedient humble Servant 

Edward J Coo pi r 

Thomas Bell Esq 
8^c 8^c 


Mr Avry to Mr Bell 

Royal Observatory Greenwich 

^ ^ ApulSOth 1853 

My dear Sir 

I have received and now return to Mr Weld the correspondence 
of the Southern I elescope Committee up to the present time In 
sending you some remarks m continuation of the same conespond 
ence I cannot avoid commenting on some of the proposals of my col 
league'; but I trust they will understand that I have no wish to 
criticise any further than is necessary for conveying my own opinions 

I On the Generai Course or Cojnduct of the Committee 

1 I think that great attention is due to the letter of Mr I assell 
and especially to his discus'^ion of the question whether the Com 
mittee should decide every particular or whether the Committee 
should give their confidence to an obsener who should decide every 
particular I certainly incline as I understand Mr Lassell does to 
the lattei course And this was my feeling when at the Ipswich 
Meeting of the British A'^sociation I expressed my opinion that no 
public step ought to be taken till we had decided on the obseiver 
I conceive thit all that we can do at piesent is to collect informa 
tion to assist the observer and all that we can do hereafter will be 
to hear his plans and remark on them leaving the adoption or non 
adoption to him and finally when a scheme is fully arranged to 
propoce it to the Government 

2 I share in some degree with Sir J Herscliel the want of very 
anguine hope of success at least for some time And I think with 
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Sir J Herscliel that some time ought to be given to trials in 
England 

3 Lord John Russell s non recollection of the former proposal 
to vhich Sir D Brewster and Di Robinson attach great importance 
was I suppose simply the forgetfulness of one of the ten thousand 
proposals which come before a Prime Minister I have not now the 
British Association papers but I understood that the Memorial was 
addressed to Lord John Russell and in that case (as it was not lost) 
it certainl) went to him and I believe that a reply came from the 
Secretary of the Treasury and in that case it was undoubtedly dis 
cussed at the 1 reasurj Board 

II On the Site 

4 The station which appears to satisfy best the desires of some 
Members of the Committee for table land elevation with south lati 
tude IS the Mauritius But it*^ latitude is low (22°) and this a®! I 
understood verbally from Lord Roscse would be very injurious to the 
observation of South Polar Nebulae 

5 As \ ery great importance i attached by some Members to the 
comparatively untried circumstance of elevation I would submit 
whether it would not be desiiable that experiments should be made 
with a pretty large telescope specially for this purpose If such a 
station as is afforded by a Scotch mountain would suffice I would 
propose the summit of Ben Law ers as preferable to that of any other 
mountain that I know The ascent to within 100 or 200 feet of the 
top IS very easy up a grassy slope without bog or crag where a 
horse and cart could go all the way and there is a comfortable 
sheltered hollow close to the top m which I found the Ordnance 
party encamped the last time that I was in Scotland 

III On thf Telescopf and its Mounting 

6 In the only detailed plans which have been prepared for the 
Committee (Mr Nasmyth s and my own) it is proposed that the 
obseiver should be suspended to the end of the telescope if New 
toman Some Members consider this likely to cause unsteadiness 
It IS much to be wished that I ord Rosse would institute decisive ex 
periments on this point 

7 It appears to me very desirable that before we decide on any 
plan for operations out of England we should deteimine by experi 
ment in England whether photogiaphy can be applied either to 
nebulae or to stars For the special purposes of this Committee as 
well as for astronomy in general I do hope that Lord Rosse may be 
induced to experiment on this 

8 I think that Dr Robinson s proposal of the Ca«segram con 
struction is well worthy of consideration In reference however to the 
possibility of photography, I make the following remark (possibly 
unimportant) Supposing it likely that manj photogenic rays might 
be lost at a second reflexion I had arranged means m my model for 
receiving on the photogenic plate the ima^^e formed immediately by 
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the great mirror If this he done with the Cassegrainian the tube 
cannot be shortened as Dr Robinson propose Moreover theie will 
be loss of light tor the Cassegrain small mirror will probably be 
larger than the Newtonian small mirror and cannot com eniently be 
made of siber as the Newtonian can On the other hand the Ca 
segram gives great facility for the location of the observer especially 
in my plan 

9 In my model I exhibited a gallery or ladder for access to the 
observer s place if sii pended at the mouth of the tube so that 
there is not really personal danger or risk of being left to perish by 
a negligent assistant 

10 In deciding between different plans of mounting I attach 
great impoitance to the holding the tele‘?cope by its end 

11 I hould think a skeleton tube with spiral braces very desirable 

12 The evidence of Dr Robinson and Mr Lassell seems to show 
that a 4 feet mirror cannot afely be made witli focal length less 
than 35 feet This will require serious consideration 

13 I think Dr Robinson s remarks are conclusive on the advan 
tage of Lord Ro'sse s mode of supporting the mirror } et I am sorr} 
not to take Sir J Herschel s 

14 Dr Robinson remarks that there is no need to keep the same 
edge of the mirror downwards and that it may be even injurious 
As regards the abstract condition of a mirror I have no desire to 
question this but as regards the inquiry before us I thinl it is 
founded on a misconception It is not ab'^tractedly the tyvittot which 
Sir J Her'^chel and my elf wish to preserve with the same line 
always horizontal but the appm atus that supports it edgewise Sup 
pose (as in Lord Rosse s and Mr Lassell s telescopes) the edge of the 
miiror is earned by a hoop or chain thus 



then if the telescope were twisted «;o that the minor and its hoop 
support should be in this state ^ 



the definition of objects would be absolutely ruined 
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15 Dr Robinson has remarked on the injurious effects produced 
by bars in the mouth of a small reflecting telescope apparently 
9 inches aperture Supposing that in a large telescope the arrange 
ment of the bars is similar and their thickness proportional then the 
measure of the diffraction phenomena in angle will be inversely pro 
portional to the diameter of the minor in linear measure and thus 
a disturbance of image which would be extremely injurious with 
9 inches aperture will be absolutely insensible with 48 

16 Professor C P Smyth s proposed mounting appears too large 
for us to entertain at present 

17 I contemplate a telescope m the open air as best 

IV On the Exhibition of Results 

18 I do not deny the importance of Piofes'^or Smyth s propo^^al 
for engraving on the spot but I am far more dispo«ied to encourage 
the preparation of very careful drawings and trust to fortune tor 
engraving them as far as might be necessaiy in England 

I fear that I have not pre erved very c^trict order in the ai range 
ment of my remarks but I hope that they may be intelligible 

I am my dear feir 

Faithfully yours 

Thomas Bell Esq Gr B Aiky 

Secretary of the Royal Society 


D? Robinson to the Bail oj Rosse 


Obseivatory Armagh, May 6 1853 


My dear Lord 

I have read the remarks of Mr Airy on the lelescope corre 
pondence and concur entirely with many of them Others how 
ever qipe u to me less convmcmt^ lud though I feel strongly how 
weighty his authority is yet as my acquaintance with you has 
made me familiar with large reflectors and a tolerably long life 
given me some experience of the ways of men I submit to you my 
reasons foi questioning m the causes where we differ 

1 Mr Airy would appoint an observer ind let him decide every 
particular Nothing is j^ained by this but delay The Committee 
must fix the natuie of the work to bo performed they are the pioper 
persons to fix also the means of doing it Whether achromatic or 
reflector be used the present Committee possess more knowledge of 
the subject than can be found m any one peison Let us provide the 
telescope choose the site and in observer will not be wanting If 
Britain cannot nish a qualified person let us c irry out free trade and 
seek him at Beilm or Poulkova 

2 Mr A has not very sanguine hopes of success I have and 
for this reason — your papers show how much a 3 feet add*^ to the 
knowledge of the Northern nebulae which had been obtained by an 
18 m , even in {pace duenm a bad observing climate Assuredly 


c 
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a 4 feet must do more for the Southern m the wor^t st ition than h is 
been suggested 

3 My reference to Lord John R-ussell was meant merely as a 
caution to guard in any future application against irresponsible ad 
visers of the Minister 1 he Royal Society s and British Associa 
tion s recommendations should not be disposed of as they were in 
that instance 

4 Mr A thinks the Mauritius s latitude too low for South Polar 
Nebulse Our primary object is I believe the re examination of 
Sir J Herschel s Southern Nebulae Now in his catalogue there 
are but two whose altitude is under 30° at Mauritius and one at that 
limit and since your 3 feet is able to resolve part of the Orion 
nebula (at nearly the same altitude) a fortiori in the finer climate 
and at the greater elevation of the Mauritius even it would be far 
moie effective 

5 I like Mr As notion of Ben Lawers ind think it would be a 
proper object for the Royal Society to examine The observations 
should be made at the base as well as at the summit and the test 
*hould be the lesolution of nebulae That of double stars is a dif 
ferent matter being sometimes aided even by fog But this and 
similar matters need not delay the construction of the telescope 

6 Mr A speaks of only two plans for mounting very properly 
rejecting Mr P Smyth s as too vast for us But I think you pro 
posed the German form and I suggested Mr Cooper s instrument 
as the model At all events I do so now and think that with the 
use of Stirling s toughened iron and short bearings it will fulfil 
all necessary conditions 1 may mention that Mr Grubb has one 
with some improvements in the Dublin Exhibition intended for a 
12 inch achromatic of 20 feet focus It seems very strong and 
when you (and I hope oth rs of the Committee) see it you will be 
able to judge whether its type might not be preferable Experi 
ments on suspending the ob'^erver need not delay the preparation of 
the speculum 

7 Ihe same may be said of photography it is not an essential 
part of the plan and experiments respecting it need not delay the 
progress of other matteis the effect of metallic reflexion in ab 
sorbing the chemical rays may be determined in a day But I must 
add that I expect nothing from photography for nebulse it may 
give the places of small ^^tars, but this object can be as well attained 
by attaching a camera lucida to the eye piece 

8 In a 4 feet Cassegrain the small mirror should be 9 inches 
diameter you I think would make it 4 in a Newtonian The differ 
ence of light is unimportant I do not know why Mr A thinks 
the small mirror of the Cassegiain cannot be made of silver A 
mere plating is alone required and the cur^ ed figure is more easily 
obtained than the plane 

10 The end suppoit is good and steady but it remains to be 
proved that sufificient steadiness cannot be obtained by supporting 
the telescope at its centre of gravity especully if that centre be 
brought (as it may by using a skeleton tube) vei y near the speculum 
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As far as I can judge from description in Mi Lassell & telescope the 
centre of giavity is about 6 feet tiom the end ol the box and I 
have not heaid that he complains of tremois It is howevei undei 
covei but on the othei hand I should expect the mounting to lie 
as firm as Mi Cooper s 

14 The edge support of the speculum which I use and m rerer 
ence to which my remarks were made is not a semicircle but an 
entile flexible ring attached to the box by three screws two of 
which are acting in any position The action is very satisfactory 
with 15 inch murors But if Mr Lassell s second set of levers be 
adopted the edge support presents no difficulty 

15 I ha\e great hesitation m questioning any statement of Mr 
A s about diffraction Still I would submit to him whether the 
reasoning m his investigation on the nngs (the only one on this 
subject which I have seen) fully bears out his conclusion that the 
diffraction of a system of radial bars is inversely as the aperture 
The ca'^es are not quite analogous but in your divided 3 feet spe 
culum the lines of scpaiation provided every star above the 6th 
magnitude with a cios« and a single packthread across the box of 
the solid one gave Rigel two tails You can however easil} fix on 
the 3 feet such a system of bars and try the effect But even were 
this objection shown to be invalid I still prefer the German mount 
mg to that proposed by Mr A as far simpler 

On the whole then I am more hopeful than Mr A The most 
important of the difficulties which he suggests can only be verified 
by trial and if they be examined fairly will be found not msupe 
rable if we once set to worl What are these difficulties in comp a 
rison of those which you had to encounter ? Have we not the benefit 
of your experience and may I hope also of your assistance ^ For I 
will not di'^guise fiom }ou that I thinl our best chance of success 
depends on youi permitting us to cast and polish the speculum at 
Parsonstown under youi eye and to mount and try it there (a part 
of the scheme which all '^eem to thinl desirable) before sending it to 
its destination Ihe mounting cm be constructed by any great 
English machinist and easily foi warded thither and if the Com 
mittee share tl is hope and you will consent I am certain that we 
shall have complete success Of course we should reckon on some 
preliminary trials as to the form of the telescope and the mounting 
of the speculum 

Believe me yours ever 

r R Robinson 

The Right Honow able 
The Earl of Ro^se 


May 11 1853 

Memorandum — With respect to the concluding remarks of Dr 
Robinson I be^^ to observe that I should he most happy to afford the 
gentleman engaged m constructing the instrument all the assistance 
in my power in the shajye of information, and also by lending him 

c 2 
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any apparatus I might have suitable for his purpose should he think 
it worth while to avail himself of it I should not on any account 
wish to interfere in any other way m the construction of an in tru 
ment undertaken by the Go^emment Besides I think it would be 
but fair that the gentleman who had undertaken the task should 
have the whole credit of it 

Rosse 


Extract of a Letter from Sir Wilham Demson Lieut Governor of 

Van Diemen s Land to Colonel Saline dated Jan 21 1853 

Capt Kay has just sent me a copy of his orders from the Admi 
ralty to break up the magnetic observatory at this place and return 
to England unless indeed I would take the instiuments and appoint 
an observer to carry on such obseivations as might be de irable — 
now I am most anxious to maintain an observatory here even for 
the moral effect it would produce were there no special material be 
nedts to be deiived from it but when I see that m your address to 
the British Association you laid great stress on the establishment of 
an observatory in the Southern Hemisphere I have great hopes that 
I may reckon upon your support to a proposition which I have made 
to the Secretary of State to keep up and extend the present obsei 
vatory We want a fixed point with which to connect our triangu 
lation which may be carried across Bass s Strait and along the coast 
of New Holland so as to determine hereafter the length of an Arc 
of 20° of latitude and upwards we want means of determining our 
time and of rating chronometers for our shipping in which the 
Colony has a great interest I have the means of erecting cheaply 
all the buildings which might be required and the cost of establishing 
an observatory would not be much I ha\ e therefore accepted the 
offer of the Admiralty and have appointed an assistant to take such 
magnetical observations as Capt Kay may think desirable and I trust 
that you will exert your influence to make the establishment as 
perfect as possible 

(Signed) William Denison 


Dr Robinson to Colonel Sabine 

Dublin June 30 1853 

I have communicated with Mr Giubb as to his undertal mg the 
constiuction of a 4 feet Reflector and after discussing with him the 
whole matter I think that he will be quite able to do it With the 
exception of Mr Nasmyth who at present is too deeply engaged to 
wish to attend to «=5uch a task I know of none at all so likely to 
succeed in this work as Mr Grubb especially if a«!sisted by Loid 
Rosse s counsel and pie«ence at the casting of the speculum His 
premises are large enough to permit the instrument to be mounted 
on them and he ha^ a lathe of sufficient power to foim the 4 feet 
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tools and the axis of the equatorial He would make this aftei that 
modification of the Geiman plan which has been tried by Mr Cooper 
on one of his own of which he will have a model ready when Lord 
Rosse comes to Dublin In casting the specula he would leave a 
small aperture in the centre to try them as Cassegrains which will 
not interfere with their employment as Newtonians but which can 
be enlarged to give the full field if the former construction be pre 
ferred In that case he would make the «imall mirror spherical as 
more easily repohshed if made of silver and correct the larger one 
to it As to costs he thinks the instrument two specula a polishing 
machine and one horse power steam engine could be furnished for 
£5000 As however several things must be experimental I think 
it would be safer to a«^k for Lord Rosse s original sum of £6000 
with the understanding that the expenditure should be kept as low 
as possible He thinks also, that with Lord Rosse to refer to in 
case of difficulties the work ought to be completed in a twelvemonth 
from its commencement the chief doubt being the loss of a month s 
annealing in case the fiist casting fails Of this from my acquaint 
ance witl Lord Rosse s proce s I have little fear 

I would urge strongly on the Committee the propriety of making 
this offer of Mr Grubb the base of their application to Government 
if he be placed under the supervision of a small committee of prac 
tical men with Lord Ilos«ie as Chairman and Treasuiei I am con 
fident he will do the work in a wxy that will prove satisfactory If 
Mr Dc la Rue would consent to be joined in this Committee he 
could also give valuable aid and if the Committee think that I can 
be useful I shall be quite ready to assist 

While the telescope is in progress the inquiries suggested by 
Mr Airy and others as to Photography and elevation of site may be 
instituted and when it is completed it can be tried by the Members 
of the Commfftee so fully tint we miy be suie of its being a per 
feet worl mg tool before it leaves the 1 ingdom All this presents 
no real difficulty and the subsequent irrangcments can be easily 
settled 

Yoms ever 

T R Robinson 


My Nasmyth to Mi Bell 


Fiieside Patiicroft July 2 18^3 


Sin 

I much regret th it it will not be in my powei to be present at the 
meeting ot the Telescope Committee on the 5th July 

Since I addressed the Lari of Rosse on the 15th and 30th De 
cember 1852 I have had the subject of the most suitable mounting 
for this great instrument often before me and have endeavoured to 
give it my most caicful consideration I now send you for the 
consideration of the Committee, a rough sketch design of a system 
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of mounting (^genuine equatorial) which I feel somewhat confident 
only requires to be substantially cairied out to realize all the objects 
in view as while possessing perfect equatorial motion it would be 
found to be quite steady and manageable and by reason of the gieat 
simplicity of the entire arrangement it would not m any respect 
prove difficult of construction or unduly costly 

It will be seen that I have ba^^ed the entire arrangement on that 
which Mr Lassell has carried out in his 24 inch Newtonian equa 
tonal reflector the general convenience and excellent performance 
of which leaves little or nothing to be desired except it be m the 
increased rigidity of the trunnion standards which in the case of the 
design now submitted by me to the Committee I propose to form 
of two half cones of cast iron cast of suitable thickness so as that 
each be of adequate rigidity a point which, by the form I pro 
pose to give them will be att lined in a high degree of practical per 
fection The«^e two half cones being most accurately fitted to the 
surface of the great hour circle plate and secured to it with suitable 
bolts while this same houi circle plate is in hi e manner fitted 
and bolted to the end of the great polar axis cone (which can be 
made of any required degree of solidity and stiffness) would yield a 
support to the telescope such as I incline strongly to think could not 
be surpassed in rigidity by any other arrangement 

Adopting in like manner the admirable s} stem which Mr Las««ell 
has earned out of enabling the tube of the telescope to revolve within 
the trunnion cage so as to enable the eye piece to be kept horizontal 
or in one constant parallel with the horizon, my favourite plan of 
suspending the observer s seat to a swivel joint whose centre of mo 
tion agrees with that of the eye piece becomes a matter perfectly 
easy to be practically carried out and on this part of the arrange 
ment I feel no small degree of confidence, that had it only a fair 
trial the result would in every way confirm the expectations I have 
formed of it and prove to be in practice the most comfortable and 
appropriate and m all respects the most convenient system of ob 
serving with the proposed great instrument 

With respect to the construction of the tube the more nearly we 
can approach to the skeleton tube system the better so as to get 
quit of the serious evils which result from currents of air m a close 
sided tube A system of parallel bars united together by cross and 
cross on right and left hand spiral bars would I doubt not yield a 
sort of lattice work tube of great rigidity and by permitting a free 
passage of the external air in a very great measure remove the evils 
which more or less attend the use ot an entire tube The only diffi 
culty I foresee in the employment of such open work tube is the 
letting drops of dew fall down upon the face of the speculum and I 
must confess I do not very clearly see my way out of this difficulty 
as the quantity of such water resulting from the dew will be found 
greater than most persons who have not had experience m open air 
observation are aware of Were the lattice bars of such a skeleton 
tube wrapped round with some very bibulous cloth so that the dew 
might cling to them and be conducted down and out at the bottom 
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end of the tube the n k of dew drops filling; on the face of th( 
speculum would be very greatly reduced 

To return to the question of the rigidity of the proposed system of 
mounting As any amount of rigidity and solidity can be given to a 
polar axis formed as represented in the di awing and the same un 
limited rigidity and solidity can be given to the great hour ciicle plate 
and in like manner the same with respect to the two half or segment 
cone trunnion standards and as this rigidity will be maintained in 
every position of the telescope I feel confident that m that depart 
ment of the affair there is no need for doubt or hesitation and a‘=i 
the forms of these parts are most easy of production, and can be 
brought to the highest degree of accuiacy of fitting by the most easy 
and simple class of workmanship I trust they will recommend them 
selves to the Committee 

Ihe mode which I ha\e indicated of supporting the large end of 
the polar axis, namely by causing its accurately turned bearing 
( een at the back of the houi circle plate) to roll and rest on the 
edges of two anti friction wheels would be as perfect in action a«« it 
is simple and easy of execution This again is one of the arrange 
ments which I have borrowed from Lassell There are very many 
minor details which I need not fatigue the attention of the Committee 
with at present such as the means of giving rapid movement to the 
tele cope when passing from object to object or when the observer i'=5 
taking up hi'; position to work on any selected object or on returning 
to terra firma after a four or five hours spell for if real wot k is in 
tended to be done with this instrument the observer would not need 
to move from hi object for the abo\e named time at least but I 
trust the state of mechanical knowledge of 1833 would supply him 
with the mean®; of leaving work whenever he desired to do so 
assistant or no assistant present notwithstanding As I consider the 
plan of su'jpending the observers seat to the eyepiece part of the 
tube IS one of the grand features of my proposed arrangement I 
hope the Committee will not cast it aside upon any grounds shoit 
of actual eoepenment 

I am Sir yours very respectfully 

Thomas Bell, JEsq James Nasmyth 

]^ote — In page 20 paragraph 5 of Punted Coirespondence, Sir 
J Herschel appears to have misunderstood the use and intention of 
the chain indicated n my first design The object of the chain and 
small windlass is simply to bring the edge of the hinged cell up to 
the face of the end of the tube and I know from practical experience 
that this IS a mo^^t handy arrangement The cell is then made secure 
to the end of the tube by three or six bolts which maintain its po 
sition with the utmo'^t security and coriectness The edge surface 
of the cell and that of the end of the tube being turned perfectly 
true all that IS requisite to bring the metal into the most perfect 
adjustment is to tighten up the holding screws which secure the 
contact of the ed^e of the cell with that of the end of the tube 
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fVtllmm Lassellf Esq to Mr Bell 

Starfield 2nd July 1853 

De\r Sir , , , 

I regret that having only just returned home after 
absence I cannot with any measure of convenience attend the 
meeting of the Telescope Committee on Tuesday next A perusal 
however of the correspondence upon the subject has induced me to 
offer you a few comments 

1 With respect to site Is Malta altogether out of the question 
Down to 30° south declination ill objects can be ad\ antageou'^1} 
observed there in respect of position and as regards climate 1 rear 
a statement of the bare truth might be thought extravagant My 
experience of the Maltese sky compared with the published repoits 
of that of the Cape lead me to conclude that the quantity of clear 
atmo-^jpherc in Malta is much greater and that the quality of it 
generally is at least equal to the be-t it the Cape As a lengthened 
trial of the telescope m England has been suggested might it not 
be removed to Malta ^ and it desirable afterwards to observe the 
stars down to the South Pole it might be removed to the Cape 
Supposing the instiument once perfect and satisfactorily mounted 
its transit would present no very formidable obstacle 

2 1 he comparative merits of glass and metal especially regard 
mg permanence I haie no doubt the latter can now be made is 
durable as the former in sujiport of which I mention the following 
facts My two foot speculum I have within the last day or two 
replaced m the tube m apparently as perfect a condition oi lustre 
as well as figure as when taken out for its journey to Malta it 
has of course been packed and repacked and has undergone two 
voyages and various cartages and transhipments beside several 
months exposure m active service under a roof not perfectly tight 
and which was not able to defend it absolutely from spray during 
heavy storms of wind — nor from the elmost incredible deposition ot 
moisture during the occasional visits of the Sirocco Whereas on 
Merz s prism of heavy flint glass though never exposed except 
during observation an acute eye may detect some flight deterioration 
of the surface so that m fact the metal seems at least as invulner 
able as the glass I o ensure this property however of the metal 
the alloy must be carefully compounded by an assaying process 
before the casting is made 

3 It would certainly be well to have a skeleton or open work tube 
but I do not think that the centre of gravity can therefore be got 
any nearer the speculum end of the tube The skeleton tube to be 
stiff enough will probably weigh as much as a continuous one ot 

4 In common with others I have frequently observed that the sky 
IS not unfrequentlv m a very fine state when the wind is so high 
that observation without a roof is impossible and therefore L think 
a dome should be contemplated Indeed the action upon the observei 
of even a moderate breeze especially if at all fitful is too disturbing 
for delicate work By leaving an opening between the top of the 
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circular wall and the base of the dome foi the au but not tor tin 
weather and by making the quadiantal opening ‘sufficiently wide 
the atmosphere within will be I believe sensibly fiee from cuiient 
and as uniform m temperature as without 

5 Ml Cooper s conclusion from the very similar pictures of Saturn 
made by Mr Dawes and myself that the telescopes must be nearly 
equal m efficiency is a very natural one if drawn solely from the e\ 
hibition of this object I would however remark that the planet 
Saturn is perhaps ol all objects m the heavens that which is most 
favourable for the achromatic and least so for the reflector In 
Ml Dawes s telescope I believe every perfection exist which can 
be included vithin its dimensions and the observer the whole 
world knows cannot be exceeded Saturn is o bright an object 
that where definition is perfect the magnifying powei may be carried 
on very disproportionately especially if some care be taken to pie 
serve the sensibility of the eye even until theie is only just light 
enough left to discern the phenomena and in this way the disturb 
ance of the air is reduced to a minimum Mr Dawes has occasion 
ally used with advantage a power of 585 my common observing 
power being 650 — not proportionate to the illumination Ihc 
atmospherical disturbances if according to the area would be as 
57 to 4 against the reflector and on such an object would o increase 
by further magnifying power that no advantage would be gained 
by applying it Refractors supposed equally perfect will always 
have the advantage over reflectors of equivalent light because the 
area exposed to atmospheric distuibance is les'^? The limited size 
of the former however soon places them hois de combat If the 
compaiison of the two telescopes in question be made by directing 
them to other objects than Saturn such as Ui anus and Neptune 
with their satellites or the most difficult double star e g y and yj 
Coronae S Cygni w Leonis &c their performances will be much 
more nearly in the ratio of their dimensions 

6 Provided the site for the proposed telescope has a latitude not 
lower than 35° S I have no doubt that it might be well and efficiently 
mounted on the plan of my large equatoreal It is almost exactly 
a copy of the mounting of the nine foot equatoieal described in the 
twelfth volume of the Memoirs of the Royal Astronomical Society 
As it was constructed for the latitude of 53| I was a little appie 
hensive on taking it to Malta and I at first used it there with gieat 
caution and had wrought iron braces prepaied before I ventured to 
turn the telescope six hours from the meridian On careful exami 
nation however I found these quite unnecessary and very ‘shortly 
removed them as they interfered with the convenient worl mg of the 
telescope Curiosity as well as a desire to feel secure led me to 
measure the deflection of the upri^^hts when in this position and 
I found it barely sen ible ceitainly not a tenth of an inch Ihe 
distance of the centre of gravity from the end of the telescope or 
the distance of the jouinals in the upper ends of the uprights from 
the box or frame m which it turns m other words the weight on 
the flange of the cone is seven feet The weight of the telescope 
tube with its contents as readvfor observation including the squaie 



43 


journals is very nearly a ton In the use of the telescope in this 
trying position there was no sensible tremoi or instability From 
the small amount of flexure which took place the load was evidently 
far within the breaking weight and therefore perfectly safe The 
axis might very well be only six feet from the end as counterpoises 
aie necessary at the object end to remove the centre of gravity so 
far as even feet from the speculum The reduction of one seventh 
of the length of the uprights with the same base would of course 
add materially to their strength With this alteration I am of opi 
nion that it would only be necessary to double (generally speaking) 
the linear dimensions of the parts to produce a mounting quite capable 
of carrying efficiently a four foot speculum Adopting the cubical 
ratio and taking the weights of the several parts of my mounting as 
a standard the weight of the hollow cone or base piece (cast in two 
parts if needful) would be seven tons and each of the uprights one 
ton and a half Ihe construction of the uprights as well as the 
upper part of the cone being on the edge bar principle, it is scarcely 
possible to say what strain they will not bear if the iron be good 
and caie be talcen in the castings that the various parts cool equably 
To secure this was an important point in the construction of the 
patterns of the castings of my mounting If it should be thought 
desiiable to consider this plan at all for the great telescope I would 
suggest some slight variations of form to add to its security but I 
fear I am prematurely entering too much into detail 

7 One word about Cassegrainian My experience is limited to a 
number of trials of a telescope of this form of 7i inches diameter 
and a Newtonian of inches both my own workmanship Ihe 
result was that the Cassegrainian was slightly inferior in light to the 
Newtonian but was m perhaps the same degree better than when 
by the substitution of a concave small mirror it was changed to the 
Giegorian form On test objects such as engravings and watch 
dials and sometimes on planets the Cassegrainian especially and 
sometimes the Gregorian seemed to beat the Newtonian but the 
Newtonian was always superior with the higher powers and on 
double stars As various figures were given to the respective metals 
(or at least their surfaces were repeatedly changed) with generally 
the same mean result I attributed the observed difference solely to 
the construction and not to the woikmanship 

Ihe application of the system of levers for preventing flexure on 
edge requires certainly that the same diameter of the mirror be 
xlways vertical or ne irly co 1 his is accomplished with perfect ease 
m my telescope by rotation of the tube on friction wheels in the 
square frame carrying the axis of polar distance 
With serious fears of having trespas ed much too long upon your 
time 

I remain deai Sir 

Very sincerely yours 

Wm Lassell 

To Thomas Bell Esq Secretary of the Southern 
Tclacope Committee 4c 8iC London 
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Lord Wiottesley to T Bell Esq 

20 Chesliam Place July 11 1853 

Dear Sir 

It IS with great diffidence that I venture to question the expe 
diency of any of the resolutions adopted by my colleagues m a 
committee so constituted as that which I have the honour of ad 
dressing through you I am well aware that on many of the points 
referred to their consideration my opinion is entitled to little weight 
but inasmuch as certain suggestions which I had the honour to 
make verbally on other branches of the subject with which I am 
somewhat more familiar seemed to some of my coadjutors entitled 
at least to be placed on record I will without further apology ven 
ture to state very shortly my reasons for wishing that the Committee 
had not come to a definite resolution that the speculum of the 
Southern Telescope should not exceed 4 feet m diameter I assume 
the truth of the following propo itions — 

1st That it is the duty of the Committee to recommend to the 
Government the construction of 'inch an instrument as in their 
judgment is best calculated to effect the object sought to be attained 
regardless of the expense 

2ndly That the object to be attained is that the Southern Nebulae 
should be subjected to examination by instruments as po'werful as 
that by which Lord Rosse has lately so materially advanced our 
knowledge of the Northern 

The last proposition may be questioned by some but it appears 
to me that a speedy elimination of the laws which govern these 
remote and mysterious sy terns is an inquiry well worthy of the 
attention of philosophers and that its succe s may greatly depend 
upon our taking immediate steps for handing down to posterity the 
forms and other pecuharities of these Southern Nebulse by directing 
upon them a telescope possessing the same command of light and 
dll the other advantages which the genius and per eveiance of Lord 
Rosse have brought to bear on the Northern I can well believe 
that uniformity in the means employed in both hemi=5pheres ra ly 
exercise an important influence on the result As uming then the 
truth of the above propositions the speculum of the Southern 1 ele 
scope should be 6 feet in diameter the objections to this size are 
1st The enormous cost of the original construction 
2nd The increased expense of maintaining the telescope in worl 
mg order inasmuch as a larger proportion of copper must be used 
in the casting of the large speculum and this will render it more 
hable to become tarnished and necessitate more frequent repolishing 
3rd The difficulties of mounting so large an instrument 
As to the first objection I have alieady “stated that m my opinion 
it ought not to induce the Committee to withhold from the Govern 
ment that information which they aie most competent to give as 
to the best mode of accomplishing a great cientific object As to 
the second the same piinciple applies but I would remirk that it 
the Government weie zealously to toLe the mittei up and authorize 
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experiments to be made and the ingenuity of our artizans were 
taxed and encouraged to provide an instrument of the magnitude 
in question it is by no means certain that the difficulty might 
not be surmounted and a composition discovered as little liable to 
tarnish as the <^maller specula As to the third objection we ha-ve 
Lord Rosse s mounting to fall back upon and ingenious as it is 
who can say that it may not be impro% ed if proper encouragement 
be held out to makers possessed of zeal leisure and extended ex 
perience in their art ^ On these grounds I am of opinion that either 
the 6 foot speculum alone instead of the 4 foot should be lecom 
mended with the proper estimates of cost or that the recommenda 
tion should be framed in the alternative accompanied by detailed 
estimates for the two sizes 

I remain dear Sir } ours truly 

T Bell Esq Weottp'^ley 


At a Meeting of the Committee on the Southern Telescope at the 

Royal Society on July 5 1853 The Earl of Rosse P R S in the 

Chair it was Resolved — 

1 That the Committee approve the proposition made by Mr Grubb 
contained in Dr Robinson s letter of the 30th of J une 

2 That application be made to H M Government for the necessary 
funds 

3 That the Presidents of the Royal Society and of the British Asso 
ciation accompanied by Dr Robinson who was associated with 
the Earl of Rosse in the former application and Mr Hopl in** 
Pre ident Elect of the British Association be a Deputation to 
communicate with Government respecting the two preceding 
resolutions 

4 lhat the Earl of Rosse Dr Robinson Mr De la Rue and Mr 
Lassell be a Sub Committee for the purpose of superintending the 
progre'*s of Mr Grubb s undertaking 
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THE ROYAL SOCIETY 


SLPPLEMENT TO THE CORRESPONDENCE 

OF 

THE SOUTHERN TELESCOPE COMMITTEE 

[Pnnted by older of tbe President ] 


Dr Robinson to Col Sabine 

July 28 18 oo 

The copy of the telescope correspondence -which you have sent 

me contains four letters which I had not *°®®On 

Mr Cooper Mr Nasmyth Mr Las.ell and Lord Wrottesley On 

each of the e I wish to make some remarks 

1 If Mr Cooper had stated that the probable value -would be of 

an achromatic of 30 inches (£9000 for the object glass alone) it would 
have decided the question, even without considering the exceedm^ 
great improbabihty of such an object glass being obtainable on any 
terms I will add that I have reason tobeheve that there is not existog 
an object glass of 12 inches and upwards homogeneous Nor 

can I entirely admit that an achromatic is nece-sanly more permanent 
than a reflector Professor Moll told me that ® J 

was more tarmshed than a 9 inch Newtonian of Sir W Herschel 
both being in the Observatory of Utrecht Besides Mr LasseU 
experience^ I can state that a Munich pnsm and a 7 inch achro 
S in my possession are both tarnished though most carefully 

covered up 

2 Mr Nasmyth s second mounting is very much better than his 
first one but till has the defect of making the polar axis too long 
The method of making the principal bearing of the polar axis run on 
fact “n wSds I know will not answer It w^ produce what Mr 
Sheepshanks once called floating motion Troughton s beaubful 
Equatorial at Armagh has it that of my 15 inch 

was constructed by Mr Grubb as an experimental model of Mr 
Cooper s had it till the faction wheels were removed, Y s substituted 
Counterpoise levers applied In Mr Coopei s this fact can be 
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verified any time by increasing tbe action of the antifriction sector till 
the axis rests on vt alone I may add that Mr Nasmyth makes no 
provi«5ion for counterpoises which howe^er would be found es'^ential 
As to the suspen ion of the observer I dislike it very muc i for 
this out of many reasons the observer and his box must v eigh at 
least three cwt this must produce deflection of the tube different 
according to the zenith distance and therefore making the adjust 
ment of the mirrors vary with that element An amount ot displace 
ment of the ^mall mirror much less than would occur here unless 
the upper part of the tube be very strong will quite vitiate the 
instrument s performance 

The dew cannot in any case fall on the speculum except near he 
zenith but I do not see why it should fall I think it more likely 
to trickle down the bars of the framework Bibulous cloth w ould I 
think, stop the air => escape but wire gauze may be sub«itituted it 
such means prove necessary 

3 Mr Lassell s suggestion of Malta would I think be attended 
with no advantage The conditions at Hobarton must be nearlv 
similar and the expense of transporting the telescope there not 
veiy much greater 

The skeleton tube will have nothing to do except suppoiting 
the small mirror and will certainly be much lighter than a tube of 
such sheet non as must intervene between the great speculum and 
dechnation axis 

The composition of the metal is most important but Lord Ro«'«e s 
arrangements foi that purpose perfect 

A dome for this telescope mu t be nearl} 60 feet in diameter 
and I suspect would be a con^^truction of great difficulty and expense 
If the Cassegrain form be used the observer can as in Mr Cooper s 
instrument be sufficiently protected by a surrounding screen The 
action of the wind on the skeleton part of the tube will be msig 
nificant I must also repeat what I formerly stated that as a general 
rule telescopes act bettei in the open air than under a dome 

I can scarcely as«!ent to the opinion that doubling the dimen 
ions of Ml Lassell s Equitorial would give sufiScient «^tiength for a 
4 feet speculum The strength of similar constructions is in 
tersely as their hulk the proposed one would therefore be relatively 
only half as strong and the reduction of the standards would be very 
far fiom compensating this 

Kater long since thought that the Gas egiam had moie light 
than the Gregorian Tully refuted this by constructing a pur of 
these and a Newtonian ot 6 inches He found they had exactly 
the same light but that the large mirror of the Cas egram required 
a different figure fiom either of the others In my 15 inch Mr 
Grubb made the large mirror parabolic and ground the small mirror 
to match it I can use it either as Newtonian or Cassegrain and 
am certain that the Cassegiain shows minute points — for instance 
the sixth star of the trapezium m Orion s Nebula — better than the 
other I am theiefore disposed to think that Mr Lassell had chanced 
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to match the Gregorian better than the Cassegrain My small 
mirrors I must remaik were ground on a miniature of Lord Rosse s 
polishing machine of course with very different proportion of 
stroke 

I do not rnidgme Mr Lassell s levers ot which I think very highly 
at all require the condition that one diametei of the mirror shS'li 
always m the same vertical plane In the arrangement of those 
which I have designed for a large reflector (which I hope to con 
struct) the objection is met by giving them spherical beanngs in the 
system of levers used by Lord Rosse which will also reduce them 
into a very small compass 

4 Lord Wrottesley s opmion in regard to a 6 feet telescope is 
certainly entitled to great weight, and it is not without hesitation that 
I would suggest my douhts I think we cannot value the cost as less 
than in the ratio of the cube of the aperture or about s£lo 000 
This I fear we have no chance of obtaining 

Lord Ros'se s two specula are both by accident a trifle below the 
true standard I do not attach any importance to thi^ but still 
cannot speak with the same decided confidence as to the casting 
them in the fine alloy as I would of the smaller size 

The difficulty in using a reflector caused by the state of 
the air is as the area of the mirror m any case and (in a close 
tube) as the depth of air in the tube all v-hich is eddying about 
1 he skeleton tube will, I hope, diminish this last, but still we can 
scarcely expect the proportion to be less in the six and the four “^an 
1 How far this may be influential m the finer climate where 
I hope this instrument will be established I am unable to say but 
in Ireland 1 am sure that there are three times as many nights when 
a S feet can be used with full advantage as a 6 feet 

At the same time I see no objection to giving Government the 
option and I have requested Mr Grubb to farm h me with an 
estimate (which of course will be less detailed) for a 6 feet mstru 
ment He ^ees no difficulties except the far greater uncertainty of 
casting and polishing, and the increased expense 

I have perhaps given you unnecessary trouble in this long letter 
hut it may not be useless to meet any objections that might arise 
trom the points which I have considered being supposed to pass 

unanswered Yours ever _ „ ^ 

T R Robinson 


To Col Sabine 
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CORRESPONDENCE 

EEGARDINC 

THE MELBOURNE TELESCOPE 




CORRESPONDENCE 


I General Sabine io William Labsell JSi>q 


Burlington House London 
October 20 1862 


My DEAi^ Sir, 

I enclose a copy of u. despatch fiom the Goveinoi of Yictona to 
the Duke of Newcastle lespecting the erection at Melbourne of a 
telescope of greater power than any previously used m the Southern 
Hemisphere the despatch with its accompanying papeis have been 
sent by His Grace to the Eoyal Society with a request that the Pie- 
sident and Council will furnish him with a report upon the sub]ect 
You will not have forgotten the coirespondenco which took place 
in 1852 and 1853 upon the proposition which (being then President 
of the British Association) I had the honour ol mil mg to the Picsi- 
dent and Council ol the Eoyal Society, for their cooperation in 
lepresentmg to Her Majesty s Government the import ince of est i- 
blishing a telescope of great optical power in a convenient locality m 
the Southern Hemisphere Your own letters formed a voiy impoit- 
ant part of that correspondence and as you m ly not have copies 
of them with you I send by the same post which conveys this lottei, 
a printed copy of the whole correspondence 

The Duke of Newcastle’s communicition will bo laid before the 
Council at its first Meeting after the leccss (October 24th) We 
may confidently anticipate that the Council will entertain the same 
opinion as that of the Eo} al Society and British Association at the 
former pgriod, in icspect to the import mee of the objects to be ob- 
tained by the employm,ent of a toloscoxio of largo powei in the locality 
of Melbourne, and that they will also highly appieciate the distinction 
which the Colony of Yictoiia will acquire by this act of its Govein- 
raent and Legislature But you will perceive, by the concluding 
sentence of the Minutes of the Board of Visitors of th( Melbourne 

a2 
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Observatory it is req^uested tbat the [Report solicited from the Royal 
Society may contam ‘ an expression of opinion as to the most suit 
able construction of telescope for the purpose, both as to the optical 
part and to the mounting, together with its probable cost and the 
tune requisite foi its completion ’ ISTow these are precisely ihe points 
which appear to have occupied the chiei attention of those who pai- 
ticipated m the correspondence of 1852 and 1853 and it is probable 
that the resolutions which were agreed to at the final Meeting of the 
Committee on the Southern Telescope^ on July 5 1853 (page 45 
of the printed correspondence) may be regarded by the Council as 
embodying substantially the conclusions arrived at after such long 
and patient consideration The summary of these appeals to have 
been that the telescope to be lecommended should be a 4-feet re- 
flector with mountmg, <Lc , as recommended in Dr Robinson’s letter 
of June 30 1853 and that it should be made by Mr Grubb, under 
the superintendence of a Committee consisting of the Earl of Rosse, 
Dr Robinson Mr De la Rue, and Mr Lassell Mi Grubb’s esti- 
mate of the probable cost of the Telescope, two Specula, a pohshing 
Machine, and a one-horse powei Steam-engine was £5000 but as 
several thmgs in the construction were necessarily experimental, it 
was put at £6000,— Mr Grubb s estimate of the time requisite for 
its completion being a twelvemonth from the date of commencement 
The Council will probably desire in the first instance to learn 
whethei any modifications have taken place m the opinions as to the 
telescope, &c then entertamed by the four gentlemen who were wilhng 
to undertake the responsibihty of supermtendence As you are at a 

distance and time is important I have thought it worth while to 
write m anticipation of such more official communications as may be 
written after the Council has met You will probably hear from me 
again by the next mail but in the mean time Dr Robinson has 
requested me to ask you if you have with you an estimate of the 
cost of your 4-£eet ISTewtonian with its mounting 

Beheve me, my dear Sir 

Faithfully yours 

Wtlliam Lassell Esq Edwakd Sabine 

P S It may be desirable that the person selected to use the tele- 
scope at Melbourne (who, I presume, will be Professor Wilson) 
should be m this country during a part at least of the time m which 
its construction should be in progress, and that he should avail him- 
self of such opportunities as may be afforded of making himself 
thoroughly com ersant with the methods, &c adopted at }Our own 
and Lord Rosse’s observatories 


Communications ref erred to and enclosed vn the preceding Letter, ITo I 


Downing Street 10th October 1862 


SlE 

I am directed by the Duke of Newcastle to transmit to you to be 
laid before the President and Council of the Royal Society a copy of 
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a despatch from the Governor of Victoria, respecting the erection in 
Melbourne of a telescope of greater power than any pievionsly used 
in the Southern Hemisphere 

It will be seen fiom this despatch that Sir H BarlJy is desirous 
of obtain ng the cooperation of the Eoyal Society towaids effecting 
this object, and that he would be glad if they would furnish a report 
upon this subject 

His Grace feels no doubt but that the Eoyal Society will readily 
do whatever may be in their power for encouraging science in the 
Colony of Victoria 

I am Su 

Your obedient Servant 

Hhe Beaetary of the Royal So(jiety T P Elliot 


Goven nor Sir H Barhly to the Duke of Newoa^tle 


(Copy ) 

Government Offices Melbourne 
23rd July 1862 

My Lobd Duke, 

Iho Board of \ isitors to the Melbourne Observatory, over which 
I have the honour to preside, being of opinion that the project long 
cntei tamed, of electing in the Southern Hemisphere a telescope of 
much greater optical power than that used by Sir John Herschel at 
the Capo of Good Hope, would be materially advanced by an ex- 
piessioii ol interest and sympathy on the part of scientific men in 
Euj^land has requested me to bring the subject under Your Grace s 
notice, with a view to its being submitted foi the Eeport of the Eoyal 
Society of London and the British Association for the Advancement 
ol Science 

I have great pleasure m forwardmg accordingly, with the approval 
of my adviscis, an extract fiom the Board s Minutes, together with 
the accompanying letter from its Honorary Secretaiy Professor 
Wilson in which the reasons for this step are so fully set forth and 
the advantages ]il ely to aiise fiom obtaining a powerful instrument 
for this purpose so clearly explained as to leave nothing for me to 
idd beyond earnestly soliciting Your Graces good offices in the 
mattci 


It will be observed that the pecuniary cooperation of the British 
Government is not apphed fot but I need hardly say that even the 
smallest donation from that quarter would much facilitate raising 
the necossxiy funds 

I avail myself of this opportumty to put Your Grace in possession 
of t 0 Second Annual Eeport of the Board of Visitors, from which 
it will bo found that a commencement has been made in the erection 


of the now Obsoivatory advocated m the Eeport previously trans- 
mitted and I am glad to be able further to state that a sum of 
J45()0 has since been voted by the Legislature for the completion of 
the ic(iuisit( buildings 
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bhoiild it be possible therefore to add an eqnatonally mounted 
telescope, the Astionomical Bianch of the Obseivatory will be ren- 
deied complete and no gieatei expense than at picscnt will be in- 
curred for the Staff attached to it 

I have, Ac , 

(Signed) Hlnky Bvkkly 

Eif> Chate the Duke of NeivmUle, A G 


Eiofessoi Wtlbon to H Ba'tJcly 

(Copj ) 

The University Melbourne 
10th July 1862 

biB 

I have the honour by diiection of the Board of Visitors to the 
Observatories, to forward to Yoni Excellency the accompanying 
extract from the Mmutes of a Meeting held yesterday and to express 
a hope that you mil comply mth the request contained in it 

Though entei taming no doubt of the importance of the results to 
be obtamed by such a tele'=^cope as is recommended or of the conspi- 
cuous and creditable position which Melbourne would consequently 
occupy m the eyes of all persons m Em ope who take an mteiest in 
bcience the Board is desirous of obtaimng an expression of opinion 
from scientific men in England, because it is due to those ho may 
be asked to contribute towaids its accomplishment that the import- 
ance of the object should be attested by highei scientific authority 
than the Board can lay claim to because also it consideis that every 
means should be used to obtain, so fai as funds will peimit, the best 
instrument which modern skill and recent inventions render possible 
because finally, the Board feel that whether the cost of the instru- 
ment be defrayed wholly or partially by private contributions or a 
giant from the Legislature, puhhc sympathy will he much more 
strongly enlisted in its favour by a statement of the interest taken 
in the matter in Europe and by the approval of the Imperial Go- 
vernment, than by any representation which the Board can make 

I have, Ac , 

(Signed) W P Wilsox, 

Secretary to the Board of yzsito^s 

His Excellency the Gove^ no'i 


Extract fiom the Minutes of a Meeting of the Board of Vl6itors to the 
Ohi>ervato'i leSf held 15 July 1862 

^‘The attention of the Board having been diawn to the following 
cucumstanees — 

That, as lon^, since as 1849 the facts brought to light b\ 
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Lord Eobse’s Telescope were judged by the Eoyal Society of Londoi} 
and the British Association foi the Advancement of Science to be so 
important as to justify them in makmg an urgent appeal to the Bri- 
tish G-overnment for the erection, at some suitable place m south 
latitude, of a telescope for the examination of the multiple stars and 
the nebulae of the Southern Hemisphere, having greater optical power 
than that used by Sir John Herschel at the Cape of Good Hope 
which appeal there is little doubt would have been successful but 
for the Eussian war and the consequent expenditure , 
f II That since that time. Lord Eosse reports that he has dis- 

covered systematic changes in some of the most important northern 
nebuloe 

III That the interest and scientific importance of the solution 
of the problem of their physical structure, as well as the probabihty 
of its accomphshment, is thus greatly increased 

^ lY That some of the most important nebulae, and those pre- 
senting the greatest variety of physical features m close proximity 
can be obseived only in places having a considerable southern lati- 
tude 

^^Y lhat the geographical position and clear atmosphere of 
Melbourne render it peculiarly suitable for this work, and that the 
arrangements already made for the estabhshment of an Astronomical 
Observatory on a permanent footing offer great facilities for carry- 
ing it on 

^^YI That, independently of the especial object to which such 
telescope would bo applied an Astronomical Observatory cannot be 
considered complete without an equatorially mounted telescope of 
large optical powers 
^ It was Eesolved, — 

1st That, in the opinion of the Board the establishment of 
such a telescope in Melbourne would materially promote the advance- 
ment of science 

2nd That, before applying to the Colonial Government for any 
pecuniaiy giant in aid of this object, His Excellency the Governoi 
be lequcstod to obtain, through the Secietary of State for the Colo- 
nies, an expression of opinion from scientific men in England as to 
the importance of the results to be expected from it , the most suit- 
able construction of telescope for the purpose, both as to the optical 
; pait and the mounting its probable cost, and the time icquisite for 

its completion ” 


II Wtlham Lassell Jbsq , to General Sabine, It A 

Malta Nov 5 1862 

My deae biE 

Your lotteis of the 20th and 23rd ult i cached me by the same 
m 111 on the 1st inst and from the former having an extra st imp on 
more than the weight demanded, I presume it must have been in- 
tended to come by the previous mail it bears the London Post Mark 
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of tlie 22nd The x^rmted copy of the correspondence on the Southern 
Telescope in 1852 and 1853 which you mentioned haying forwarded 
to mo I have not yet received [It has arrived this evening ] 

It appears to me, however, that the question of the construction 
of a four foot equatoreal has very much altered m its bearings since 
the date of that correspondence inasmuch as the problem has been 
completely solved by the erection of an equatoreal precisely of that 
size and description m this island I enter upon the subject with 
diffidence because I may appear to speak too much of myself, though 
I may think that good faith and the necessity of the case make it 
mevitable I believe that the telescope I have erected is more effi- 
cient and powerful and combines moie fully the desired quahties of 
a large telescope, than any which has yet been made 

After a year s experience of its use, including some small additions 
to its apparatus which have been made here I have not become 
aware of any material errors which have been committed in its con- 
struction, nor have any improvements of moment suggested them- 
selves which would greatly add to its convenience Some slight 
additions or variations I might suggest m the buildmg of another 
similar telescope but none I believe of very great importance The 
construction of the levers for the prevention of flexure, renders it not 
desirable to observe more than about 15° north of the zenith, 
though the mountmg is calculated to direct the telescope within a few 
degrees of the pole and I have not as yet observed (at any hour- 
angle) within 35° of it, principally because the arrangement of the 
revolving tower does not admit of getting eonvemently at the eye- 
piece in such positions If required to observe there, some lemoveable 
outrigger to the tower would have to be contrived I found it im- 
possible to get access to the eyepiece near the pole and the southern 
meridian with equal convenience, and therefore saciificedthe former 
to the latter 

I send you^iy this mail a lithographic drawing of my equatoreal, 
should it be thought desirable to adopt its plan (Plate I ) It is at 
least not an untried scheme, and as Melbourne is within 2° of the 
same latitude as Malta, scarcely any modiflcation would be neces- 
«5ary In answer to your inquiry about the cost, I may sa} that, 
including every expense which ought fairly to be chaiged, it does 
not quite reach 2500 pounds And this includes steam-engine, 
grinding- and pohshing-machine, easting apparatus observing -tower, 
and circular railway erecting and dismountmg in Liverpool and re- 
erectmg here If I were in Li\erpool the same thing could of 
course be done again, and for the same sum and I should be almost 
tempted (if it were desired) to offei my superintendence as a pure 
labour of love That, however , bemg out of the question, I should 
be glad to furmsh any inf ormation I possess upon the subject, and to 
place my plans and drawings at the service (for copying) of any gen- 
tleman who may be appointed to supei intend and carry out the work 
And here I venture to repeat the opinion expressed in my letter at 
page 1"^ of the Correspondence,” that the work must be executed 
entirely under the diiection of a single individual A committee may 
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determme geneially upon the 'plan, but the execution I am firmly 
persuaded must be confided to one alone Messrs Geoige Forester 
Co of Vauxhall Foundry, constructed almost entirely the mount- 
ing and aie I doubt not, still in possession of the working drawings 
made Irom my oiifc^inal sketches Ihe work is of the most sub- 
stintial and iccuiato chai actor, fit to endure with loasonablc care 
for ages 

I behove I may speak with confidence of the very great efficiency 
of the mounting tor the most delicate worl , such as measuring in 
position and distance the faint satelhtes of Uranus, the satellites of 
Neptune, and the faint neighbouring staio of planetary nebulae as 
well as measurements of the dimensions and forms of the latter 
bodies Iho micrometer I use consists of thin oi rather narrow 
brass bars, moveable of course in position and distxnce These I 
manage to illuminate without lotting any sensible hght into the field 
and it IS really a beautiful observation to see Neptune and his con- 
spicuous satellites on the blacl cst field with a power of 1060 while 
theie IS abundant h^ht on the bars to allow ot their being placed in 
an} required position with respect to the objects to bo measured the 
position and distxnce aie read oft xt one obscivation Of course to 
do this vith all attainable acciirxcy tests the driviUj^ motion and I 
h we attempted occ isionally to follow a piactice I had with the two- 
toot cquatoical of m ikmg the coniaei moie pci loci and more en- 
dmm^ by a slight regulited prossuie with the fingers upon the 
tube but I find this instrument too stift in ilb to allow me to do this 
without a painful imount of piessiuc xnd thcrotoie, when necessary 
I hxve ieeouis( to the slipping piece This disadvantage in one 
lespect vill be thought by some to be genei illy an advantage, xnd a 
veiy vilii ible one 

The vniious stoi}s of the towci foim each a snug ehambci about 
1 ft 6 111 squaie in which the obsoixei is piotectcd fiom the wind 
or dew thoUj^h close to the c}ex)ieee and hxs his wilting or draw- 
ing mateiiils on 1 1 ill tiblo close to his hand ihe si eleton-tube is 
X it impiovemcnt upon the closed one, xnd I ittiibute m a great 
incisure to tins loun, the f let tint L xm ten/ iaahj dnveii to close 
the obseix xtoi} lioin xtniosphcncxl distuibinee thouj^h of com so 
with so lir^e a telescope in d with hijx powcis some vibiation is 
ilw lys poieeptible I leaicd that this open foim ol tube would have 
8iLb]ceted me to chops oi dew i xllin^ liom the b us upon the minor, 
and h id eontiived i me ins of obvi itm^ it Init the innoy xnee dots not 
exist On not moie th xn tw o oi thieo ol the most dewy nights have 
1 detected some half do/en diops on eoveniiw, up the iniiioi I may 
add that if the} bhould lemim un wiped they Live no stain the 
illoy is so pine that I have as yet detected no mdicition of tarnish 
wh itevcr 

It IS theie fore by no me ins noe essaiy to repolish frequently, though 
theie lb no icason for hcbit it ion on the ^ round of nsl for with the 
usiixl xmoiint of caie in the opeiation a^^ood and efficient suriace, at 
least miy bo alwxys depended on The piocess when resorted to 
consumes a day and the opeiation of taking out one speculum and 
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putting in another a like period I may be obseiving today until 
midnight, or until dawn with A, and befoie sunset tomorrow B shall be 
in its place and ready for observation — the work of two individuals 
With respect to permanence of adjustment I have never touched 
the polar screw since it was hist set up nor have any observa- 
tions sufficed to indicate any sensible crioi Ihe inevitable laboiii 
of tiiinmg so large a telescope about horn 3 oi 4 houis angle on 
diffieient sides of the meiidian and at various polai distances, with 
the apparent inutihty of such an operation, has pi evented my un- 
dertakmg it smcc I do not pretend to gne absolute places since I 
have no difficulty m finding any objects I want at once, and since 
when I want especial accuracy a star fiom some catalogue and the 
miciometer enable me to obtam it I believe the defining powei is 
quite equal to that of any two-foot equatoreal, which is moie than 
I expected originally to obtain Hoiu well it defines it is difficult to 
expiess in words, that can only be 1 nown by personal examination 
or perhaps it may in some degree be inferred from the scries of 
drawings of the phenomena of the suiface of Mars which I have 
made during the late opposition I acknowledge however, that I 
have not been able to do any justice to the number and variety and 
dehcacy of the shades and tiacery of his disk The best magnifying 
powei on fine nights was usually 760 

The full time occupied m the construction of my equatoreal was 
between thiee and four years and althouj^h much less divided atten- 
tion might be given to the election of anothei than I was able to 
afford I do not think it could be accomplished in less than 18 months 
even if all went well and much diligence were used In Mi Grubb s 
estimate, page 37 of the ^ Coirespondence ” is the status of the ob- 
servoi included and the machinery necessary for placing him con- 
veniently at the eyepiece in all required positions of the msti unit nt ^ 
this is a rather fornudablt part of the woik Docs it also include 
driving motion, and cost of erecting for examination and taking 
down ^ 

I feel that I need to apologise for the length of this letter fiom 
which I fear you will conclude that I have thought it better to say 
too much than too little 

I have indeed thought it desirable to make the Committee as fully 
acquamted as I can m a letter with the qualities of the instrument 
I have put up, and have only to add that if they think it worth 
while to depute any competent gentleman to come over and acquaint 
himself with the construction, use, and optical powers of this tele- 
scope, I shall be glad to afford him the opportunity of the fullest 
exammation, and to place what information I possess upon the sub- 
]cct at his disposal 

Beheve me to remain, 

My deal Sir, 

Very truly yours 

'William Lasslli 

To Geneud Saline BA 

President of the Boyal. bocietif 



11 


III rhe Rev T R Rohinson to General Saline Pres R S 

October 23 1862 

The conviction of the importance of a seaiehing examination of 
the Southern Hehuloe with an instrument of gieat optical power, 
which I expic&sed in my letter to Lord J Eussell (Erit Assoc 
Eeport, 1850), has been stiengthened by the facts iccently observed 
by B’ Arrest and otheis in the northern hemisphcie, respecting 
the vaiiablc charactei of some of these strange forms and by Lord 
Rosses observations lately communicated to the Royal Society, 
which indicate in a few consideiable proper motion and even physical 
changes It is evident that in the investigation of such vaiiations 
time is a most impoitant element and future astronomers will look 
bad with unavailing regret to the present opportunity of leaving 
them so precious a record of half the sky if it be permitted to pass 
away without results As to the means of carrying out such a 
survey I am not aware that much can be added to what is contained 
in the punted coriespondence Since its conclusion, Mr Lassell has 
successfully constructed a Hewtoman of the same aperture (4 feet) 
as that pioposed for the southern telescope This shows that theie 
IS no special difficulty in such an enterprise either as to the telescope 
01 its equatoiial mounting but I retain my original pieference 
for the Cissegiam as far moie manaj, cable, and I may add, better 
idaptcd to photography The application of silvei surfaces to form 
bpoGiil i which has boon made by M Roucault seems very promising 
but has not yet been sufficiently tested by experience for me to le- 
commend its tiial in a case where failure would not only interrupt 
our hopes of a great astionomical achievement, but would also 
piobably weiken the efforts of those who are endeavouring to 
diffuse a taste for science in this prosperous and energetic colony 
Thcie seems a tinge of exaggeiation in the account of the telescope 
which M Chacoinac is tiying that inspires doubt and some xm 
cert lint} pi e\ ails as to the actual reflective power of the silver film 
Noi have ve sufficient 1 nowlcdt,c whether the process which availed 
to figuic a (/lass disk of dl inches would be equally successful for one 
of 18 inches or whethoi such a disk might not be more affected in its 
cui\ ituics by changes of tcmpoiatuie than one of better conductmg 
power The Fouciult system could easily be adapted to the small 
mirror or m the Cassegrain (as has been tried successfully) this might 
be an achromatic combination silvered at its posterior surface But as 
to the gie it speculum, I think the usual material is safest at present 

T R Robinson 

Geneml Saline, Pies RS 


EY Sir T P W Ilei %liel to General Saline 

Collingwood October 29 1862 

My DTAB OlNlBAI SaBXNI, 

I hive received and earofully re id the copy of the coirespondence 
of the pit sent }en in the matte i of the gioit leflcctor foi the Mel- 
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bourne Observatory, and tbe extracts from the Minutes of the Meetmg 
of the Colomai Board of Visitors of Observatories accompanymg your 
letter In reply to the request contained m your letter, that I should 
offer such remarks on the subject as may occur to me, I beg to say 
that my opinion as to the desirableness of such an instrument at 
that or some other equally well-situated station in the south hemi- 
sphere has been of late materially strengthened by the instances of 
change in the brightness and general appearance of nebulae in the 
northern hemisphere which have of late been brought forward and 
which, in two cases at least, appear to be undeniably authenticated 
(that of the Febula M 80, and the last E'ebula of Hind) To these 
instances I am enabled to add another and if possible more strikmg 
example of change which has manifested itself in the great southern 
ITebula surrounding rj Argus In a letter which I have lately re- 
ceived from Mr Eyre B Powell, late Piincipal of Madras CoUege, 
(himself a good observer, and who has contributed very valuable 
observations of double stars and computations of their orbits, and 
whose statement of what he himself has obseived during a continued 
series of micrometrical measures of the stais aiound rf Argus may 
therefore I conceive, be fully lehed on,) he expresses himself to this 
effect 

‘ One point I consider particularly woithy of attention, viz 
that while in your diagiam of the Nebula the southern end of the 
cuiious oval vacuity is clearly bounded it is now decidedly open ” 

This oval, with its perfectly well mail ed and most coinjoletely closed 
southern boundaiy I was at peculiar pains to delineate with the 
utmost precision and the course of that boundary is marked by the 
positions of small stars in close pioximity to its edge most carefully 
laid down (vide my account and figuie of this nebula in my Cape 
Observations) and as it seems impossible to cast any doubt on so 
direct and circumstantial a statement as that of Mr Powell we have 
heie an instance of change which must be regarded as perfectly reli- 
able nor can I imagine anythm^j more important to our knowledge 
of these wondeifiil bodies than to obtain as early as possible exact 
delineations of the present state of this and of course ot all the other 
irrejgiilarly-shaped nebulae of the Southern Hemisphere, by the aid of 
a very powerful reflector 

As re^jaids the general form and construction of the telescope — 
referiiUj^ to my former letter of March 1853, printed in the ‘ Corre- 
spondence of the Southern Telescope Comnnttee ” — I should continue 
to insist on the following points theie specified, whatever be the con- 
struction and mode of mounting viz — 1st The use of a veiy perfect 
mternal coUimator 2ndly The adoption of a skeleton tube As 
legards the uniform suppoit of the muror smee it axipears to be now 
a lecen ed maxim in the consti iction of large specula that they must 
be polished in water, and lying on their backs on the actual system 
of support which is to sustain them in the tube, this of course puts an 
end to the idea of suppoitmg them on beds of any elastic material 
other than metallic and the rusting ot steel springs would be fatal 
to theiy substitution But the piinciple of swing suspension by 
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a band lonnd the edge to tal e off the distoitmg pies'^me of the 
vertical component of the weight on a point or on a small poition of 
the edge I still regard as most important and indispensable 

Dr Eobinson I observe in the letter sent me (which I reinclose) 
continues to recommend the Casscgraiman construction Its gieat 
advantage in shortemng the telescope I fully admit, but I continue 
to regard this as much counterbalanced by the excessive distress 
caused to the obsorvei vho shall have to continue observing foi 
many successive hours with his head elevated to a gieit angle with 
the horizon, and in many cases to lechne on an obseiving- chair I 

speak from feeling experience of this inconvenience (as contiastcd 
with the comfort of the Newtonian or the fiont view), and I am 
persuaded it will act to shorten the hours of observation from mere 
physical inabihty to go on But I agree with Dr Eobinson in de- 
precating the hazard of an experiment on so gieat a scale as the 
construction ol a silvered glass laige mirroi on the principle of 
Steinheil and Eoucault 

The only leason which would ^reatly weigh with me in favour of 
an equatorial in preference to a incridLan mounting is the immense 
advantage such a telescope would affoid foi examining the physical 
construction of comets In this class of observations, as in that of 
nebulae, increase of illumination is the paramount consideration The 
difference of appearance of one and the same comet under telescopes 
of high ind low illuminating power must be seen to be duly appio- 
ciatcd Ml Lassell appeals to find his iccently constructed equa- 
torial mounting woil satisfactorily, but on this point he will no 
doubt communieato the lesult of his own experience 

Pinally, if the apoituie 4-feot be not already held to bo irievocably 
fixed upon I should feel h ilf inclined to open the question of a 5 fee i 
for the reconsideration of the Committee 

I remain, 

Mj dear Genoial, 

Youis voiy trul}, 

JEW HEBSCimr 

P S Nov 19, 1802 — Since writing the above I have been favouic d 
with the perusal of Mi LasseE’s letter dated Nov 5 1862 ( md 
herewith reinclosod) By this I find, 1st, that his system of levels 
for the prevention of flexure in the mirror does not admit of or at 
all events renders it undcsiiable to obseivo more than about 15° 
north, ^ ^ , to the polar side of the /emfh and 2ndly, that the con- 
struction of his tower does not admit of getting conveniently at the 
eyepiece within 35° of the pole 

Now these conditions would I fcir bo fatal to the use of the in- 
strument at Melbourne, for the obseivation of the southern nebulai 
The immechate nei^hbouihood of the South Pole, indeed, is not rich 
in obicets of interest Theie is, to bo suxo, a faint nebula within half 
a degree of the pole (h 3170), but fiom thence to S P D 9° 59' (say 
10°) (whore there is a fine planetary nebula, h 3241), thoio occur 
only five nebuloo, all of little interest This region then might be 
sacrificed without material injury But the two nubeculae ire 
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objects of paramount impoitaiice and inteiest The nubecula major 
extends from S P D 18° to 24°, or fit on zenith dist 28° to 34° and the 
nubecula minor from S P D 15° to 18°, zenith dist 34° to 37° The 
great nebula about r) Argus itself is only 31° 13' from the pole, 
and passes above the pole it Z D 20° 47' taking the latitude of Mel- 
bourne at 38° S Unless therefore Mr LasseU’s constiuction can be 
so very considerably modided as to allow these objects at least to be 
observed with every possible advantage, I feai it must be abandoned 
Indeed I should consider perfect faciht} of observmg up to 10° fe P I) 
or Z D 42° south quite indispensable 

JEW Heeschel 


y The Ea^l of JRosse to General Sahine 


Dublin October 30 1862 


Deae Sabine, 

I have not received the correspondence from Mr White, but I 
sufficiently lecollect the purport of it The only change I am aware 
of, which has since taken place is the construction by Mr Lassell of 
a telescope similar m aperture, and verj similar in mounting to the 
one lecommended 

If Ml LasseU is quite satisfied with his mounting, I do not see 
why an exact fac-simile of it should not be made There could not 
be anything cheaper and although I do not thinl differential obser- 
vations be} ond the range of the micrometer could be obtained with 
much accuracy with it as the position of the polar axis is maintained 
by rollers, still for work upon the nebulae it w ould probably answei 
sufficiently well Upon this point as also upon the question of 
steadiness if there was time it mi^^ht be well to consult Mi Lassell 
Mr Lassell, no doubt, as we do has kept his patterns and I am sine 
would be most happy to lend them That would save expense 

I think it essential that some one should accompany the telescope 
as a mechanical assistant — he having been the piincijpal opeiator m 
grinding and polishing the specula Some intelligent optical glass- 
grmderwhowas sufficiently educated to read and undei stand all that 
had been written on the construction of reflecting, telescopes would 
probably answer 

Believe me to bo 

Truly youis 

General Sahne Eos&l 


yi The Eai I of Basse to Genei al Sabine 

The Castle Paisonstown 
Novembei 9th 18G2 

Deae Sabine, 

I have read Herschel s letter with much interest and agico with 
him in eveiything The only objection to the mcicasc of si/e he 
suggests is the expense, which piobably would be moie than doubled 

Believe me to be 

lull} }oiirs 

Geneial Sahiu Eossl 
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YII TheBev T B Bohinson to Maj07- General Sahine 

Castle Parsonstown Dec 4 1862 

My deak Friend, 

Since my letter to you on the Southern Telescope I have been fa 
voured by your Lindness with a perusal of letteis on the same sub 
ject from Lord Rosse Sir J Herschel, and Mr Lassell 

Mr Lassell s communication is very interesting, as describing his 
success in con&tiuctmg and mounting cquatorially a four-foot tele 
scope, which seems a very ^^ood one, and with which he is un- 
doubtedly doing good work But with the conclusion to which he 
seems to come, that this construction is the best possible, and should 
be imphcitly adopted, I am not disposed to agree 

It seems to me, if I rightly understand your wishes, that it is not 
our province to decide on any particular constiuction, but in the first 
instance to supply the Council with an expiession of our general 
opinion as to the feasibility and great importance of a Southern Ee- 
fiector and secondly, to give whatever practical information we have 
acquired since the former Correspondence This the Council may, 
if they ' i'hinir it necessary, make the subject of a separate communi- 
cation to the Melbourne Astionomer but it is, I think, lughly in- 
expedient to bring before public men our discussions as to the best 
mode of doing the woik 

In lefoience to the first of those objects, I think the letters con- 
tain all that can be roquiied , but with respect to the other Mr 
Lassell s letter seems to be liable to several ob]ections, bxsed on 
some facts which he mentions and also on the lithograph which ac- 
companies it 

1 The upright standards between which the telescope turns are 
weak Ml Lassell has felt this , for there appears a transverse 
trussing marked romoveable, ’ obviously designed to prevent 
flexure when the telescope is a few hours off the meridian this I 
fear would bo an imperfect remedy I cannot ascertain fiom the 
drawin^^ whether the decimation axis is provided vnth counterpoises 
ind faction-wheels to diminish its friction, but if not it wih bear 
very seveiely on the fianohes of this axis, especially in the position 
of 6 houis ofi the meiidian The fiexion of these standards may in- 
terfere t,icatly with the adjustments of the instrument if they be not 
of equil sticngth 

2 Iho siippoit of the polar axis on fnction-i oilers at its iippei 
boaimgs is as Lord Eossc has remarked, fatal to any precise determi- 
nation of absolute places Mi Lassell ippoais to idmit this, but not 
to think it of much impoitancc, ^ as ho can alwiys find an object 
which he wants, ’ and when ^roatei iccurac> is loqunocl a star 
taken from a catalogue wiih the micromcici will give it ” On this 
I must icmaik that, in ihc fiist ])lacc it is not xlways o isy to identity 
the staib of comparison, and tint in nebular woik tboic will bo a 
groit waste of time unless the instrument can give position uhhm a 
smill fraction of a minute Mi Lassell seems in fact not to h ivc 
taken much tioiibh in veiifyiUt, his ad]ustmcnts and explains this 
by ‘Hhc incMtublc laboui of tinning so laig< in insiiuxncnt about 
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from 3 to 4 hours’ angle on different sides of the meiidiaii and at 
vanons polar distances ’ It may be infeired from this that theio is 
considerable difficulty in moving it He has stated in the Monthly 
Notices of the Astronomical Society that the moving parts weigh 12 
tons — a large mass certamly, but I thmk that with pioper mechanical 
apphances its motion should not require such hard work The 
counterpoise on the polar axis must make the movement in JR, moie 
difficult 

3 The tower seems iicketty and even danj^ crons Theie may be 
guards for the observer not shown m the hthogiaph, but even with 
them his position in a dark night wiU be perilous And as Mi 
Lassell mentions that with this ariangement he cannot observe withm 
35° of the pole at any hour-angle, Su John Herschel s remaiks are 
decisive against it If in addition to ^ the labour of moving the te- 
lescope/ the observers have to manoeuvre this complicated scaffolding, 
the most probable result is that it wiU scarcely e\ ei be used except 
near the meridian 

4 Mr Lassell s estimate of <£2500 for such an instrument is, I fear, 
lowei than any optician is hlcely to accept I understand it to in- 
clude the telescope, equatoreal, tower, and its railways, steam-en- 
gme, machine foi pohshmg and grinding grinder and pohsher, with 
two specula, besides the cost of erecting dismounting and re erecting 
If the specula be of the same proportion as Loid Hosse s they will 
each be 2 tons their raw material'^^ cost £400 and as a commercial 
speculation, I do not thmk any one would undeitake the nsks of 
castmg annealing, grinding and pohshmg foi less than £1000 more 
which leaves a very small maigin foi the rest But this concerns the 
Melbourne gentlemen who will of course obtain detailed estimates 

5 The report of the action of the skeleton tube confirms Lord 
Eosse s lesults fiom one which he had apphed to his thiee-foot te- 
lescope I send a photogiaph of this latter, which I consider de- 
cidedly preferable from its great mechanical strength and large air- 
way 

6 Theie appears to be some difficulty about the levels which 
eqmhbrate the nmror in the direction of its plane so that they do not 
act nghtly moie than 15° on the polar side of the zenith This can 
probably be obviated but I am mduced by m^^ own experience (cei - 
tainly on a much smaller scale) to think that the plan of supporting 
the edge of the mirroi m a flexible metallic iin^^ will be quite suf- 
jficient even for one of four feet, and that it should be tried befoie 
recourse is made to the more complex arrangement As to the back- 
support, we know that the eqmlibiated level s used by Lord Eosse 
work very well but I cannot help speculating on an elastic bedding 
such as worked so well with Sn *1 Herschel and recently with M 
Foucault As it must be water-proof we are limited to some 
structure of metal combmed with caoutchouc oi to a piston shding 
in an air-tight cyhnder For a six-foot speculum weighing 4 tons 
the pressure on each square inch of such a support is only 2 2 lbs 

7 Mr Lassell asks if Mr Grubb s estimate includes a driving- 
clock, and if he has provided for the status of the observer The 
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clock IS included, and also a differential hour-ciicle As to the 
other, since the eye-end of the telescope (Cassegrain) travels in 
d sphere of only six feet radius, an observing chair of simple con- 
stiuction and moderate size is amply sufficient Lord Eosse has 
remarked that a skilled mechanic should take part in the polishing 
and afterwards accompany the telescope when erected at Melbourne 
In the principle I fully concur, but perhaps it might be better if 
the Australian observer himsoK were to come over, and while the 
process was j^oing on, make himself familiar with all its details 
The pohshmg large specula is ' skilled work of the highest oidei, 
and I do not think it ean be effectually supermtended by a mere 
mechanic 


Major-- General Sahine 

Pn esident of the Royal Society 


Sincerely yours, 

T E EoBixsoisr 


VIII William Lassellf PJ$q , to General Sabine 


My DFAE Sib, 


Malta Dec 1 1862 


I have today had the pleasure of receiving your letter of the 20th 
ultimo, enclosing some remarks of Sii John Herschel upon mine to 
you of the 5th I avail myself of the Alexandrian mail now hourly 
expected for a few words in reply 
I fully appieciate Sir John’s requirements of perfect facility of 
observing up to S P D or Z D 42° S and proceed to state how, 
by a slitjht modification of my mounting, it would be completely 
satisfied 


Ey omitting the loose cross marl od ^ rcmovcablc ” in my drawing, 
and giving about a foot more length to the wrought-iron supports of 
the ends of the P D axis, the telescope would have a motion quite 
xip to the pole itself and to ensure the effective action of the levers 
for horizontal suppoit it would he only necessary when the meri- 
dional /omth-dist inco towards the pole became greater than about 
15°, to turn the telescope on its axis 180° by the existing apparatus 
so that the eyepiece should point westward instead of c istwaid, and 
bring the tower round to that sido It would also bo necessary to 
have a P D aic on tho western as well as the c astern suppoit, with 
t indent sciow and locking ipp u atus, to which in this position of tho 
tclcscopo, tho coniioctmg-rod (bcin^ disengaged Irom its former posi- 
tion and earned round with tho tube) woxild have now to bo re-en- 
gaged Thus tho instrument by this slight addition would command 
ccpiatoii illy evoiy siai above ilio horizon 

lo enable tho ohscivc^r to gain access to tho cyopicco when tho 
object w IS noai tho polo above oi below, it would bo necessary to 
introduce a third rail, the same distance from tho outer one which 


n 
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that IS from the inner, and to make the lowest beams of the fiamc- 
work of the tower to tiavel ontwaids on two parallel rails extending 
fiom the inner rail to the new ontei or third lail — thus allowing 
the framework of the tower to rest at pleasure either, as it now does, 
on the inner and what would then be the middle rail, or on the 
middle and new outer rail This would ensure access to the eyepiece 
in every possible position of the telescope 

Though I have had a veiy short interval to consider the subject, 
I feel perfectly satisfied that the above easily-carned-out additions 
would quite answer the requirements msisted on by Sir John Heischol 

I remain, 

My dear Su 

Yery truly yours. 

General Sabine Wm Lassell 


IX The Earl of Eosse to General Sabine 

The Castle Parsonstown 
Dec 3 1862 

DrAK Sabine, 

Dr Eobinson has just shown me Mr Lassell’s letter of Xov 5 I 
was not aware that his telescope would not reach the pole Probabl;^ it 
would be sufficient could it be made to do so at moderate distances from 
the meridian I am not sure whether I should not be disposed to 
recommend in the first instance a common cheap wooden stand like 
Herschcl s, or perhaps one on the same principle, but m the more 
substantial form of oui 3-foot telescope With the lattice tube the 
wind acts but httle upon it Such an instrument has clone good 
work in Herschcl s hands, and with us it is constantly employed in 
making lunar diawmgs, the want of an equatorial motion being 
scarcely felt In such a case it v ould bo only necessary to send out 
the specula and even that peihaps would not bo necessary, as with 
a competent poison I should think they mi^^ht be made on the spot 
I am only suggesting the cheapest and easiest way of bunging 
great power to bear upon the objects in the feouthern Ilemispheio 
and not foi a moment proposing an inferior method of mounting, if 
the equatorial (the best) can bo attamed As to the Casset^i iin 
form my experience is limited to specula of 18 inches’ apeituie, nid 
very few expeiiments have been made with them , I am cjuite unable 
to say whether they define as well as Xewtonians or not 

I have been lemmded by Di Bobinson that in my last p ipoi I 
have omitted to mention a little expedient we hi\e lon^^ been in the 
habit of resorting to, especially in pohshing with simple pitch th it 
of raising the tcmpeiatuio of the room, and consequently of iho 
polishmg tool, above the temperature of the speculum In tliis way 
the necessary j^ielding of the pitch is provided for without softening 
the swface in contact with the speculum When the process is not 
proceeding successfully, by then raising the temperature of the rooni 
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a few degrees good contact will often be procured, and tbe disappoint- 
ment of a failure prevented 

This hint maybe valuable to persons who have not so much expe- 
rience 

Believe me to be, 

Truly yours, 

Gemral Sabine Bosss 


X The Earl of Basse to General Sabine 

The Castle Parsonstown 
Deo 9 1862 

Dear Sabin-e, 

I have forwarded LassoU’s letter of Dec 1 to Dr Eobinson I see 
no reason why Lasscll's mounting, modified in the way ho proposes, 
should not answer, provided the mam supports, which are to bo 
lengthened, aie mad^ sufficiently strong — much stronger than they 
are at present They, in my opinion, constitute the weak part of the 
mounting They are theoretically weak, and that they have been 
found weak in practice is evident, as otherwise the moveable bracmg 
would not have been employed The great merit of LasselFs mount- 
ing IS its cheapness for it is almost all the work of a founder and 
boiler-maker and at klanchestei and Liverpool there are special ap- 
phances which make such work cheap In the case of the Grerman 
type there is much forging, turnmg, and fitting and therefore there 
IS gi cater cost unavoidably but where expense is not an object it 
has many advantages Lassell, I understand, casts his specula at one 
melting, making use of a bell-founder’s cupola, and probably is enabled 
to proem 0 trained men and every thing necessary (except the mould 
and annealing oven) at some large bell-founding establishment In 
that theie will ncccssariLy be a great saving Hitherto it has been 
considered important that there should be two moltmgs, and there- 
fore to prevent oxidation the melting-pot has been employed instead 
of the cupola or revorbeiatory furnace , but Mr Lassell seems to find 
the single melting sufficient the only object of the second melting 
IS to procure an alloy more dense and more free from pores but 
that IS a secondary object, compared to the all-important one, of 
eventually pohshing the speculum successfully 

Beheve mo to bo, 

Truly yours, 

Geney al Sabine Eossn 


XI Sir JEW Herschel to General Sabine 

Collmgwood Deo 10 1862 

My dear General Sabine, 

I sent the photograph by last night’s post, and I now return you 
Lord Eossc’s, Dr Bobinson’s and Mr LasseE’s letters 
I concur entirely in the followmg points — 

1 To lecommend tho supplymg of a 4-foot refiectmg telescope to 
Melbourne, the large speculum to be of metal, not glass 

B 2 
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2 llio motinting to bo sucli as to bo efficient for obscrying any 
object aboYC tbo horizon with case and safety 

3 Tho tube to be a skeleton one 

4 Tho cost, if possible, not to exceed .£4500, but not less than 
£5000 to bo applied for, as 1 reiUy cannot imagine how it cm be 
completed and conveyed to Melbourne and erected there for less than 
tho former sum, leaving anij profit to tho artist emjdoyed 

5 That it IS ^cry desirable Pxof ‘Wilson should come over to 
look to the construction, and to see the process of polishing and 
mode of observing 

6 That tho means of repohshing tho speculum should bo fur- 
nished 

I have read tho three lettcis with all duo attention, but after ing 
every weight to what Mr lasscll says I have still misgivings about 
tho adiptabilit^ of tho equatorial constiuction to tho puiposo con- 
templated, and I begin now to lean to the idc i of an altazimuth 
mounting m wood with a good deal of iron bracing and tying about 
it — ^tho round motion to be on a circular iron lailway and a system 
of pushing and pulling screw clamps to ti^^hton up any local loose- 
ness of bearing, so as it wore to jam tho frame in tho position it is 
to have during tho observation, and to obviate alllatoial tofto arising 
from waiping or shrinkage of wood, or expansion and contraction of 
iron I cannot help fancying that an oquatoical so constructed as to 
pass across tho pole would require such a length of support for tho 
dechnation-axis as to be a fearful element of weakness, considering 
the enormous weight it would have to bear in all sorts of ])ositions, 
and with no possibility of counteipoismy any pa^t of it Nor can I 
quite reconcile m} self to the mode of sust lining the obsor\ or wh< n 
the telescope is dircch d to tho zenith C crtiinly Mr I assell s tower 
would have to bo advanced bodily on its hoii/ontal bar suppoits m a 
way and to an extent that I should not lik( to depend on 

Now in an altazimuth mounting on my father’s pi inciplo, with ad- 
dition of a fiamowork for the counterpoise s, there is no more diffi- 
culty or discomfoit in observing in tho zenith, or between the zenith 
and polo, or at or below tlio ])olo, ih in in any other direction Any 
object in any part of tho heavens can ht c(pially well observed, and 
with a httlo contiivanco, a slow motion to follow an object for a rea- 
sonable time without moving tho fiamcwoik in azimuth might readily 
ho devised 

Such a mounting would be very far cheaper tlian an iron eqna- 
toiial one (in which assuredly all tho parts that aio to sustain 
weights virnblc in direction ought to ho forged in un ovyJit v on with 
the utmost care) It has been piovcd efficient foi the purposes for 
which such an instnimcnt is wanted m tho southcni hunis])hcie — 
viewing and delineating ncbnlsc and comets, and disc ova mg new 
nehnlcO, &e It will give places quite satisfying Dr Ilobinson s postu- 
late within a small fraction of a mmnto” with depend ihle facility 
(and that even when so roughly constructed as my 20-foot stand — 
much moio so when executed as works of tho kind now are^) and by 
differential observations questions of proper motion, &c wonld be 
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fully witluii its reach Any how, there must be no daring ex^ert^ 
ment incurring rish of failure 

From Lord Eosae’s photograph it would appear that he has adopted 
Ml Eamage s form of wood- work, m which the lateral stays rest on 
a short cross-beam, and are much more highly inchned to the ho- 
rizon than the front and back ladders This (as I have pointed out 
in my article on the Telescope in the Cyclop Entannica) is an element 
ot instabihty, and for a telescope of this size would, I think, be very 
objectionable For the foundation frame I should bo apt to propose 
somethmg in the nature of the annexed woodcut, in which the thick 



lines represent wood, and the thin iron, — the large frame ABEF 
A B E F being laid down first, and over it, connected by bolts, but 
not by any mortismg or letting in to the same level, but laid on 
the cross pieces GD, HO of the transverse fiamo CBGH to support 
the lateral stajs repiesented in projection by dotted lines, Ga, Ha, 
Db, Cb, attached aloft to ah the ends of the cross top beam These 
cross-pieces with two others, IK JL (equally laid on the lower beams 
and not under-cut) would form a bed for the rails carrying the lower 
end ot the tube and the speculum — the whole revolving on a cir- 
culai rail on rollers, and the centie woik being connected with the 
wood frame by an interior iron ring bolted on to all the beams 
The whole to bo strengthened by diagonal ties of iron ad libitum 
I cannot conclude this without once moie expressing my strong 
repugnance to the Cassograinian and Gregoiian construction on the 
grounds expressed in my former letter I fool coitain that it would 
entail the sacrifice of much valuable observation from more phy- 
sical exhaustion in the observer 

I remain 

My clear General, 

Yours very truly, 

J F W Heeschel 


General Sahine 
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XII The Bev T It Robinson to Major-- General Saline 

Armagh Observatory Dec 15 1862 

My deah Fbiend, 

I send with this a letter from Mr Gnihb, in which he has stated 
some matters which he wishes me to make known to you He has 
sent with it a photOj^Taphic representation of his proposed construc- 
tion, with references His wish to make the aperture m the Casse- 
grain speculum smaller, arises from a desire to lessen the thickness of 
glass in the field lens of the lowest eyepiece (which he supposed to 
he 9 inches aperture) and for the same reason he wishes to make 
the aperture of this lens less in proportion to its focal length than I 
had assumed namely 0 5 I find that, taking this proportion 0 4, 
and the focal length of the great speculum 32 feet, the aperture need 
only he 7 3 mches , hut then the field of view will only he 11 instead 
of 13 9 with 8 11 mches, the aperture which I had proposed 
I thank you for the perusal of Sir J Herscheks letter of the 10th 
mst There is much of it in which I fully concur , hut there are 
some parts which I thmk are open to objection 

1 I cannot at all doubt the practicahihty of equatoriaUy mount- 
ing a 4-foot telescope even if Mr Lassell had not shown its practi- 
cability, it IS a simple question of engineering and I am sure any 
competent engmeer, lookmg at Mr Grubb’s photograph will see at 
once that it is qmte adequate to carry steadily a tube which with its 
speculum need not be more than 4 tons weight Mechanically it is 
far stronger than Mr LasseU’s and, now that Bessemer s steel is in 
the market by the use of that material m the declmation-axis its 
strength may be doubled I may also remark that, though the 
equatoreal does cioss the pole its dechnation-axis is of no dangerous 
length and seems efiPectuaUy counterpoised 

2 I am at a loss to conceive why Sir J Herschel thinks a Casse- 
grain or Gregorian will cause such physical exhaustion of the ob- 
server ” The eye-end in Mr Grubb’s plan moves m a less sphere than 
that of a 12-inch achiomatic and I never heard that the Struves, 
Bond or mdeed any one who uses a refractor, find such a difilculty 
On the other hand I know by experience that chmbing lofty ladders 
or even waJkmg up and down stairs for a long night’s woik is really 
fatiguing 

3 If it were a question between an altazimuth mounting and no 
southern telescojoe I would of course accept the former but I thmk 
that to adopt it without absolute necessity is a real reti egression 
which would be bitterly repented especially as we have no reason 
to suppose that the Melbourne authorities are not disposed to do their 
work well Let us not raise ujo dtjffieulties It is undoubtedly true 
that m Sir J Herschel s hands the 20-foot reflector has wrought 
wonders but there are few indeed like him, and even he must excuse 
me for thinkmg that he could have done still more with it, had its 
mounting been equatorial This at least follows from my own c\pe- 
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rience On the one hand, I have worked a good deal with Lord 
Eosse^s 3-foot, which is as steady and convenient as anything of the 
kind can he and with Sir Janies South’s 12 -inch achiomatic on a 
good mounting of the same kind on the other, I am familiar with 
Mr Cooper’s great equatoreal and I must say that theie can be no 
doubt as to the superiority of the latter Had it been altazimuth 
Mr C could not have published his Ecliptic Catalogue for many yeais 
to come I wish also to observe that I do not think a wooden 
mounting desirable for so large an instrument, e\cn in these 
chmates it is not durable, and under the hotter sun of Melbourne it 
would probably be less so nor wiU wood and iron act well together 
under extreme changes of temperature 

It IS obvious that micrometer measures oif the meridian have much 
difficulty except with an equatoreal 

The Cassegrain has great advantage over the Newtonian in respect 
of celestial photo^iaphy The image m the focus of the great spe- 
culum must be magnified Now if this be done by an eyepiece theie 
are two evils Glass stops a far greatei piopoition of the photogra- 
phic rays than a speculum absorbs and from the wide range of their 
lefrangibiliiy, they cannot be biought to an accurate focus Guaitz 
lenses would obviite the fiist, but not the second On the other 
hand, the second speculum of the Cassegiain pei forms the magnifying 
without any help and with poifcct conveigence of all rays to the 
same focus 

Sincerely yours, 

T E Eobinsox 

Major-General Sahine 


XIII M'i Gruhh to Dr Eobinson 

Dublin Dec 3 1862 

Mv nr vn Hk Eobixsox, 

Iho plans and estimate which about nine yoais since I trans- 
mitted lor the consideration of the Committee, at that time foimcd 
to report on the erecting of a powaful tcJcscopo in the bouthern 
Hemisphere, having had the honour of beiUt, apxiroved of by that 
Committee (although the design wis never c lined into effect on 
account of the Biitish Government dcclimUj^ to supply the requisite 
funds) it seems desii iblc, now tint the same Committee are lecon- 
sidcnng the matter at the request of some of th( spirited inhabitants 
of Melbourne, th it I should as the successful pro]( ctor on the former 
occasion prcpiic for lajin^ be foie the pioscnt Committee such data 
as ciicumstanccb occuii mg during, the intcival suggest 

I would then first state th it nothing has presented itself to induce 
me to alter even in clei ills the oiij^in il design, much less to disturb my 
faith in its entire effectiveness I h ive, however, made drawiiij^s to 
suit the lititude of Melbourne, a copy of which on a reduced scale, 
together with a dosciiptive refcionco, I propose shall accompany this 
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letter Of tlie stability of tlie moimtmg I apprehend no doubt can 
anse, *whilo its freedom of motion is ensured by the introduction of 
that peculiar system of equipoise first introduced m the large equa- 
toreal exhibited by me m the recent International Exhibition It 
■will be seen that the mversion of the polar axis in the present design 
admits of using a comparatiyely small pivot for the lower beai mg 
while the near appioach of the gieat mass of the entire moving weight 
to this pivot IS most favourable to increased steadiness, and to both 
ease and accuiacy of the movement m M, And if it be desired either 
now 01 at a future time to erect a telescope of 5 -feet diameter (in- 
stead of 4-feet) I consider that the sizes given for the equatorial 
mounting would safely carry the larger telescope It is, however, an 
erroi on the right side to have more than adequate strength and 
stifbiess in the mounting, more especially where such extra strength 
does not involve any undesirable amount of labour, oi any extra con- 
sumption of time m the required changing of the position of the in- 
strument 

Tiibe — ^A ventilated tube appears very desirable The only drawing 
of one which I have seen (Mr LassePs) appears to be liable to consi- 
derable fiexure m short if theory be good for aught, it must have a 
good deal — to which, and not to its stiffiiess I would look to account 
for the apparent difficulty which I undei stand to exist of causing a 
displacement of the image by a pressure by hand at the upper end of 
the tube the tube probably giving way at that end under the pres- 
sure, without causmg the other end, including the large speculum, to 
follow In the drawing which accompanies this letter I have indi- 
cated a consti notion for the tube viz ^ latticed,” with internal dia- 
phragms, which combines rigidity with hghtness and some approach 
to elegance 

Details of focal length — ^It may seem premature to speak here of 
these but as some disadvantage has been suggested as pertaining to the 
use of a small metal of 9 inches diameter (in the 4-feet apeiture of 
the large mirrors), I think it desirable to mention that in adopting 
the Cassegrain form of telescope, I consider that the focus of the large 
mirror need not be more than 8 diameters, or say 32 feet, and that 
in such case the lowest eyepiece may have a sufficiently largo field 
(assuming the pencil it produces to be 0 2 in diameter), the diameter 
of the small mirror, of the field lens, and of the hole in large speculum 
being made 7 mches only 

The supporting of the large speculum — ^In respect of this important 
point, I fully expect it will be found that there is no necessity for 
incurring the mconveniences and disadvantages of an elastic suppoit 
It IS I apprehend conceded that the system of equilibrated support, 
as origmahy devised by me, is adequate to the suppoit at the haoJ of 
the speculum It appears also to be generally admitted that if the 
lateral suppoit of the speculum be effected by its bemg suitaUy slmig 

in an open hoop, or thus ^ part being always below, 

no flexure is produced If so, then any plan by which the suitable ” 
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slinging of tlie specnlnm in all positions would be ensured ought to 
be effective, i e sliould not induce ffexure m the speculum ITow 
there may be several ways of effecting this but I shall only describe 
that one which appears to be perfect m principle, and has been quite 
successful in practice in the c-ase of a rathei weak speculum, viz of 
20 inches aperture and 1 25 only m thickness 

This speculum previously ground to a tolerably true figure on 
the back with the least possible reducing of its thickness, was next 
ground true on ed^^e The speculum being supported on the lever 
apparatus was ground andpohshed, and the lateral supporting effected 
as shown by the annexed diagram — 



in which A represents a portion of the speculum B section of a 
tiued ring or hoop having, 2 diameters internally, the upper or lesser 
diameter being such as model ately embraced the speculum, a single 
thickness of fine cloth being placed between C a second trued ring 
attached by screws to the inside of the speculum box, D, and finally 
trued after being permanently attached to D B is fitted to C not 
tightly but so as to be free to move up and down and B is prevented 
from bearing at bottom edge upon C by an elastic medium (or springs) 
between 

This method of lateral support appears to possess the following 
qualifications — viz 1st It supports the speculum laterally, equally 
well in every position, and therefore no advantage results from keep- 
ing the speculum in the one position, nor c^i^advant ige in rolling it 
into all positions 2nd Whatever portion of the speculum happens 
to be above is not in close contact with the surrounding hoop (B), 
and IS therefore free to take its proper boarin^^ on the back level s, 
while the opposite or lower portion (or edj^e) of the speculum in 
pressing upon the iing B discharges that portion of the iing B fiom 
contaet with C It may be said that althouj^h free movement is thus 
provided for at top and bottom it is not so xt the sides , but it must 
not be forgotten that in refill itiii^ the tightness (or looseness) of the 
speculum in its riiij^ B, and between the B and C, we have the 
power to inydesiiable extent of keeping, the hoop B from pressing 
upon the sides of the spceulum (neai its horizon! il diameter) and 
therefore there is no leason to com lude th xt this arraiij^oment will not 
SLippoit a speculum later xUym every position of %U edge with the 
same fieedom fiom flexure as the hesi regulated hoop will %n a single 
position 
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Subsidiary A])^afatus — IFor the convenient removal and replace- 
ment of the large speculum, the apparatus intended to he furnished 
consists of two strongjCariia^es, each moving on rollers (or wheels) 
one of these is provided with a fork raised or lowered by a stron^ 
screw it IS to be apphed underneath the large counterpoise the de- 
chnation-axis being horizontal and left there as a support in the ab- 
sence of the speculum The other carriaj^e is provided with a suitable 
table, also laised and loweied by a screw foi supporting the speculum 
in its box while being either removed from, or attached to the tube 
of telescope also of apparatus for enabhuj^ the observer to reach the 
eye-end conveniently in aH lequned positions of the telescope 
I was surprised to learn that any difficulty had been felt with re- 
spect to such and that it could be supposed that a complicated or 
expensive apparatus was required The coinparati\ ely small distance 
of the place for the eye from the centre of motion and the convenient 
height of this centre from the level platform suiroundmg the instru- 
ment are such that for the great mass of observations the eye of the 
observer when ap^Dlied to the eyepiece will ranj^e within from 3J to 
7 feet from the ground level Eor this lan^e I propose to furnish, 
hist a modification of the ordinary observing chair, and secondly, a 
carnage on which the aforesaid chair may be placed (run up upon) 
the carriage to be capable of being laiscd or lowered while the chan 
•and observei aie placed on it and to allow of the obseiver reclining 
on the chair or standing, at pleasure and with safety For the few 
cases not met by the above, I think that a good step ladder with a 
safety rail (made on the spot) will be adequate 

Hand motions — ^The lar^e diametei of the telescope would cause 
inconvenience to the observei in i caching to the edge while the eye 
IS applied to the ejepiece I theiefoie have planned aiiangements 
for bim^jing, the hand wheels for such motions somewheie between 
the ej- epiece of the telescope and that of the tinder 

Estimate — The residents of lEelbouine having some time since 
desiied to have an estimate including one large speculum (only) and 
evolihswe of polishing machineiy I have estimated for either such, or 
with the additional large speculum {ad libitum) With respect to 
the puces named, I desire to make a few observations I should think 
it impiudont on my pait to name a sum which would only pay pro- 
vided e\eiy thing went smoothly, and no such thing happened as a 
failuie in the casting or breakage in the completion of the specula 
and I should think it veiy indiscreet to name a sum which would 
cuib me in executing the entne m a mannei creditable and satisfac- 
tory to all concerned including myself The lecent stiides in the 
manufactiiie of steel would induce me to see how far this substinco 
might bo idvanta^^eously substituted (of com sc not without adding 
to the expense) in several parts where I had oii^mally intended to use 
eithci cast or wi ought non — foi example the dechnation-axis, and 
the telescope-tube Another observation I desire to make is that 
wnthout wishing, m anyway to detract from the niei its and excellence 
of the woikmanship of Mi Lassolls large cquatoioal, of which in- 
deed I have only seen a hthographic chawing and therefore could not 
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protend to form an opinion — I bay withont expressing any opinion 
as to the workmansliip I think that any one at all conversant in such 
matters may see that tho two conbtmctions (viz his and mine) are so 
entirely different tn character that it would be quite impossible to 
judge of what one could be made for by knowing what the other cost 
In his mstrument the steadiness whatever it may be, is attained by 
what I would call the brute foico of tons of metal m the other no 
expense is spared to keep down tho weight andfiiction to the lowest 
If my construction have (as I fully expect) decidedly greater steadiness, 
and it IS moved with one- thirtieth of the force required to move 
the other, my labour in contrivance has not been in vain should it be 
put into use 

My original estimate was £4500 There aie some things now 
added, and my present estimate will be £3800 foi one speculum only 
and no polishing machinery, or £4600 for everythmg as before with 
the present additions The difference between those two sums, or 
£800, vould scaiccl;^ more than cover the actual cost of the items 
to be furnished foi it but it is not unlil cly that in any case I should 
find it desirable to cast a second laigc speculum and I place the ad- 
vantage of taking the second speculum with the customer 

Paithfullj yours, 

Thomas Geubb 

Mev B} Eohinson 


Eefe^ences to the lithograph of Mu Gruh¥ s py oposecl Telescope 

A Masomy (bed above ground) 

BB Misoniy (piers) 

C Polar axis 

I) Sector (moved h} the clod ), 5 feet radius 

E Clock (most pait imbedded in pier) 

I Polir clamp Cl imping to polar axis and connected with 
sectoi D it E by a diffcicntial screw for slow motion in yll 

G Ilmd-whecl foi quid motion in JH it acts by a pan of bcvil 
wheels on a shift ncai I, having at top a spin pinion woi Ic- 
ing m an internal wheel within the Hour-ciicle (II) 

H Horn -cn do, 31 inches diameter 

I hector for relieving latei tl pies&uro of lower bean ng of polai 
axis its iction is adjusted by a screw acting with the inter- 
vention of a spn d spiiUi^ upon a slidm^, piece, m which tho 
pivots of tho sector tuin 

K Eollei for lelievmg liteial piessuio of uppei bcanng of polai 
axis, its lever, weij^ht &e being situate it fmthei side of 
piei 

LL Bell-crank &c for Klievin^, prcssuie of polar axis a 
chain of jjceuliai eonstiuctionispioposcdfor connecting polar 
IMS ind bell-erxnl 

M Upper end of the lover belonging to tho internal system of 
equipoising apparatus of declmation-axis, Ac 
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N IST Leyer, weight, &c , supporting the upper end M of the 
aforesaid lever 

0 One of two levers relieving vertical (or rather polar) pressure 
of declination-axis 

P One of the two roller-frames connected with levers 0, — the 
other frame (that next the telescope) being hidden by the 
declination-clamp 

Q A small part (the only visible) of declination-axis 
B Beclination-circle, 30 inches diameter 
S Declination- clamp 

T Telescope (tube 4| feet diameter, 27 feet long) 

D Counterpoise 
V Quid dechnation motion 
W Slow declination motion 
X Binder telescope, 4 inches aperture 


XIV The Earl of Eosse to General Sabine 


The Castle Parsonstown 
Dec 18 1862 


Deak Sabuve, 

I return the copy of Herschel’s letter of the 10th, and have no 
hesitation in saying that I fully concur m his six propositions In 
addition I should say that whatever form of mounting may be 
adopted, provided the instiument is accompanied by some one 
thoroughly competent to repohsh the specula, the results wiH be 
impoitant Each form of mountmg has its own peculiar advantages 
and disadvantages and the choice may be made without piejudice, 
to rest very much on linancial considerations Su John Hoischel 
leans to the altazimuth mountmg and no one knows better what can 
be done with it even in its simple form without counterpoises, than 
he does When thoroughly counterpoised the whole stand moves m 
azimuth with the hand, and the telescope can be pointed without 
effoit A rack which gives a slow motion makes the micrometer 
sufficiently convenient for observations close to the meridian 

Sii JohnHerschel suggests more framework and more wheels than 
we employ to that I see no objection the additional cost would bo 
nothing and as to the additional weight the counterpoise would 
sustain it at the expense of a little more central friction 

Su John Hersehel mentions Mr Bammagc^s stand I have seen it, 
and a very rickety affaii it was The wheels were much too close 
together, consequently it had but a very small base to stand upon 
The timber was slight, badly put together and there were no iron 
knees or iron braces 

In the case of a counterpoised stand hke that of my 3 -foot tele- 
scope the principal strain is fiom the wptc/arcZthiust of the counter- 
poise lever which acts upon a ring round the central point and so 
raises the whole stand leaving no more weight upon the wheels than 
is necessary to keep all steady 

The lateral stays, to which Sir John Herschel alludes, contribute to 
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resist that thrust, and aie not necessary to resist lateral strain, which 
seems amply provided against by the distribution of the four wheels 
upon the ciicuLar rail, the wide stretch of the ladders at the base, the 
breadth of the back trussing, the large scanthng of the timber, and 
the iron knees and straps Ko gale has ever brought out any 
symptoms of wealmess and even when lifted bodily off the rad by 
the counterpoise -lever, there is no perceptible change of foim As 
to Mr Lassell’s equatorial mounting, I concur in Sir John Herschers 
mechanical objections to it still, considering Mr Lassell’s long expe- 
rience, and the positive way in which he speaks as to its efficiency, 
I cannot doubt but that with its faults, whatever they may be, it 
would still do its work in a satisfactory manner 
It only remains to consider the Grerman mounting that, I confess is 
my favourite and were it my own case to be just commencing work in 
the Southern Hemisphere I should adopt it if financial considerations 
did not interfere The fittings, however should be for the Newtonian 
as woU as the Cassegrain lest the Cassegrain should not define per- 
fectly Sir John Herschel objects to the labour of observing with a 
Cassegrain, but Stiuve, Bond in fact eveiy one who employs a refi actor 
has the same labour and I am not sure whether moving up and 
down ladders with all the clothing necessary for a night s work is 
not moic laborious In choosing between the altazimuth and the 
equatorial we must recoUect that Sir John Heischel has had a life’s 
experience with the altazimuth and that no observer is hkely to bo 
able to use it as he did for a very long time 

"With the equatorial the woik is far easier it will be done much 
quicker, and probably much better 

Believe me to be, 
Paithfully } ours, 

General Sabine Eossn 


In consequence of Mr Be la Hue’s absence from England, the 
President and Officers were obliged to prepare the draft of their re- 
port to the Bulte of Newcastle without having the advantage of 
consulting him 

XY Extract from tlie Mtnutes of the Council of the Royal Soaety, 
December 18 1862 

The President and Officers submitted the following Braft of a 
Eeport to be transmitted to the Secretary of State for the Colonics in 
compliance with His Grace’s request convoyed in the Letter of Mr 
Elliot, dated 10th October 1862 

Report of the President and Council of the Royal Society respecting 
the proposal of e^ eotmg in Mellow ne a Telescope of greater optical 
power than any previously used in the Southern hemisphere 

« 1 The President and Council learn with pleasure that the Board 
of Yisitors of the Melbourne Obseivatory have proposed resolutions, 
mdicating their sense of the importance of erecting at Melbourne an 
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eqnatorially momited Telescope of great optical power, and that the 
proposal IS favourably regarded by Sir Henry Barkly, Governor of 
Yictoria, and by His Grace the Secretary for the Colonies In respect 
to the importance which the President and Council attach to such 
an undertaking, they need do no more than refer to the fact that in 
the year 1850 the Eoyal Society and the British Association for the 
Advancement of Science presented a joint memoiial to Her Majesty's 
Government, in which they urged the estabhshment of such a tele- 
scope at some suitable place in the Southern Hemisphere The 
scientific objects to be attained thereby are so clearly stated m that 
Momoiial of which a copy is enclosed and in the Besolutions of the 
Board of Yisitors of the Melbourne Observatory in July 1862, that 
the President and Council feel it unnecessary to do more than lefor 
to these documents 

2 Since the presentation of the Memorial of 1850 an equato- 
iially mounted telescope of greater optical power than that then 
recommended has actually been constructed by Mr LasseU at his 
own expense in England, and erected in Malta, where ho is now 
occupied in making observations with it we have now therefore 
in addition to our previous knowledge the benefit of his expeiience 
In. referrmg to Mr LasseU s Telescope, the President and Council 
wish it however to be understood that they do not conceive that it 
should necessarily be copied m aH respects , and that for the present 
they thi n k it best to leave the details of construction m many respects 
open to farther consideration 

8 When the subject was previously under consideration, letters 
were written to some of the most eminent practical astronomers of 
Great Britam and Ireland, requesting them to state their opinions as 
to the best mode of construction and a correspondence ensued of 
which a printed copy is sent herewith After lecciving the com- 
mumcation from the Colonial Office of the 10th of last October the 
President wrote to the four gentlemen who were appointed as a 
Committee on the former occasion to superintend the construction 
of the mstiument (in case the Government should accede to the 
request) and also to Sir John Heischel enclosing a copy of the 
former coirespondence, and asking whether their views had in any 
way changed ni the mteival The answers received fiom each ha\c 
been circulated among the otheis as was done on theformei occasion, 
and have in most cases ehcited additional rcmaiks 

' 4 Avaihng themselves of the information thus so kindly afforded 
them, the President and Council have to recommend as follows 
regal dmg the constiuction of the mstiument contemplated 

^ (ct) That the telescope be a reflector with an aperture of not less 
than four feet This is essential as no refractor would have the 
power required 

« (5) That the large minor be of speculum-metal Such mirrors 
can be consti acted with certainty of success, and at a cost which can 
be foietold whereas the recently introduced plan of glass silvered 
by a chemical process has not yet been sufficiently tned on so lax^e 
a scale as that contemplated 
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^ (c) That the tube he constructed of open work, and of metal 
Lord Eosse has lecently changed the tube of his three-foot altazimuth 
from a close to an open or skeleton one and it is understood that he 
intends doing the same with his great telescope Mr Lassell’s tube 
IS also an open one, which his experience leads him decidedly to 
prefer 

^ (d) The telescope should be furmshed with a clock-moyement 
in right ascension 

^ (e) Apparatus for lepolishmg the speculum should be provided 
^^ (/) With lespect to the form of reflector to be adopted some 
chfleience of opmion exists, as the hTewtonian and Cassegramian 
have each some advantages not possessed by the other On this 
pomt further correspondence appears desirable, but as the main 
features of the scheme aie the same in both cases, there does not 
appear to be any occasion to wait till this point shall have been 
finally decided 

5 With lespect to the cost, somethmg must depend on the soh- 
dity of the construction and the perfection of the workmanship , but 
if it be assumed that the workmanship shall be of the best descrip- 
tion, and the mstrument furnished, as seems desiiable with polishing 
appaiatus and a second speculum for using while the other is being 
polished, it IS probable that the cost wiU not fall much short of 
^5000 

^6 It IS estimated that the construction of the instrument will 
occupy about eighteen months 

‘ 7 It seems highly desirable that the future Observer should 
come to England duiing a part at least of the time occupied in the 
construction of the instiument, in order that he ma^ become 
thoioughly acquamted vnth all its details, and especially with the 
mode ol rcpolishmg and also that he may poisonally acquaint himsoE 
with the working an lUj^ements followed at the Observatories of the 
Enl of Eosse and Mr LassoE who have expicssed their willingness 
to afioid him oveij facility ’’ 

Ecsolvcd, — That the Draft now read bo adopted is the Eeport of 
the Picsident and Council, and that the President bo requested 
to transmit the same to the Dul e of Newcastle 


Mr De la Eiic having iciurncd to England was immediately 
made acquxmted with the previous coiicspondonco 

XYI Wemen Be la Rue, JUsq , to General Saline 

The Observatoiy Cianford Middlesex W 
Icbruary 16, 1863 

Mv nnui General bAiuNi, 

I hive lead the coircspondcnco in icspoct of the proposed feouthem 
telescope with considerable mtciest, and I return it to you undei a 
separate cover 
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I f.ViTnk that to adopt the altazimuth mounting in the present 
state of engineering science "would he an inexcusable retrograde step 
As regards the two forms of equatorial mounting submitted for con- 
sideration, namely, Mr Lassell^s and Mr Grubb s, each presents 
certain peculiar advantages, and counterbalancing disadvantages It 
IS not a necessary consequence of Mr Lassell’s plan that the telescope 
cannot be placed within 30'^ of the pole, but must arise from faults 
of construction in the Malta equatoreal, for his two-foot telescope 
can he placed in a hne with the polar axi Moreover, a modification 
of the observmg-tower would render it available for any possible 
position of the telescope The strengthening cross-piece (the re- 
moveable piece) between the uprights on the polar axis would not 
have been necessary had the mounting been made sufficiently stiong 
Mr Lassell does not go in for great niceties of fitting, hence the 
remarks in his communication about its formiUj^ no part of his plan 
to determine absolute places I may here add that the necessary 
play in the supports of the gieat mirroi allows of a minute difference 
of tilting which IS greater in effect than any errois dependent upon 
flexure or from alterations in the position of the polar axis 

I think that it is absolutely essential that a system of supports 
similar in effect to that suggested by Mr Lassell should be provided , 
the swinging ring does not prevent the distortion arising from the 
mirror bending by its own weight, when in any other position than 
pointed to the zenith In order that the counterbalancmg levers 
should act properly, the telescope must rotate in a cradle so that 
the same radius may always be in a vertical plane I have had no 
experience with the Cassegiamian form of telescope, but can imagme 
that this form would possibly afford means of correcting the aberra- 
tions of the large mirroi by changes of curvature in the small miiror, 
but there would I conceive be a loss of light as compared with the 
IS'ewtonian On the other hand the observer would be more con- 
veniently placed for regulating the movements of the telescope and for 
directing it, although during the actual time of observmg he would be 
placed at a disadvantage in comparison with the user of a Newtoman 
which IS undoubtedly the most pleasant to work with, from the 
perfect ease of the observer who may sit dov n in a chair looking 
straight before him, or at any convenient angle downwards, and is 
thus enabled to draw in the greatest comfort 

Br Eobmson is in error in supposing that the Cassegrain tele- 
scope offers advantages for photography the truth being that tho 
second reflectmg surface must be done away with altogether and the 
sensitive plate placed directly in the piincipal focus of the great 
mirror Lessening the time of exposure is of the greatest moment 
and everything that conduces to that end is of tho utmost import- 
ance It is very easy to enlarge the image afterwards latteily I 
have enlaiged my lunar photographs fiom 1 inch (the size of the 
origmal negatives) to 38 inches 

A provision must be made for the removal from time to time of 
the second or small nurroi, if it is contemplated to use the telescope 
for photography 
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Moreover the driving clock will require especial attention it 
must go smoothly and must he capable of rapid adjustment to lunar, 
planetary and sidereal time 

Mr Grubb s photograph of a plan for mounting a 4-foot tele- 
scope evinces as was to be expected from such a man, considerable 
OBgmahty and engineering ability, and I do not thinV that the 
Boyal Society could do better than recommend that he be instructed 
to cany out the work His estimate is moderate, and I should say 
that £5000 is a small sum for such an mstrument as he would turn 
out of hand 

I may heie mention that the only disad\antage of his form of 
mounting is the impossibility of moving the telescope all round the 
polar-axis as the suppoits of the axis would stop it this is very 
tioublcsome sometimes In ni} own plan of mounting on the German 
s}stem this is obviated 

As le^^aidb the duiabilit} of metallic mirrors and the desirability 
of pioviding polishing machinery to be sent out to Melbourne I have 
a word to say My mirror A has been haid at work for nine years, 
and has been exposed to the destructive vapours of photographic 
chemicals for five } ears and a half and is as good as ever it was 
Mv diagonal miiroi has been at work for fourteen years and although 
I have three otheis in reserve I do not considei it necessary to 
rep’’ ace it I have ta’’ en the precaution to put boxes containing hme 
in my tube and these b} preventing the deposition of moisture have 
preserved my mirrors My advnee would be let the observer use 
the telescope and not trouble himself about acquiring the art of 
figuring mirrors— -I defy him to acquire the art m less than from 
four to five years Iho possession of a polishing machine will be at 
first of about the same adv antage as the possession of a complicated 
turning lathe would be to a gentleman desiring to become an amateur 
turner Each must bu;y his experience by trial and failure The 
finest fii^ure may be spoiled in half an hour, and without the neces- 
sai} knowledge will not be readily regained Even for the most 
expeiienccd the difiSculties of produemg critically fine figures arC 
very great 

I have had a little expeiience With a silvered glass mirror of small 
size by fetomheil It was placed in my observatory, and care 
taken of it but m less than two years the silvering underwent a 
molecular change and broke up into minute scales I think that 
glass mirroi s should only be used by persons capable of resilvermg 
them at all events until their veiy general employment brings about 
the establishment of commercial facilities for this bemg readily 
accomphshed 

I have written these remarks hurriedly, but I shall be much pleased 
to afford any other information which vou may think I can furnish 
from my general experience in making and using reflecting telescopes 
I am, yours very sincerely, 

General Mine Wakreist He ea Hue 


0 
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XVII Str J F W H&rsehel to General Sabine 

Collmgwood February 22 1863 

My deae Geisteeal Sab^.e, 

I retniE you Mr De la Eue’s letter, whicli I haye lead -with 
mucli attention 

If tlie equatorial form of mounting can really "be rendered efficient 
so as to cany the telescope up to and beyond the pole and reach 
every point of the visible hemisphere with safety and comfort, as 
Mr De la Eue thml s, there is no more to be said I ha\ e still 
some misgivings, but I have no experience of such heavy mountings, 
and in such matters expeiience is everything 

Mr De la Eue s remark as to the play m the support of the great 
miiror is of very great importance e no possibility of avoiding 
such play The remedy is clear, and, as I conceive imperatively ne- 
cessary to be applied, viz the use of a fiducial coUimatoi as used 
by myself and described in Phil Trans 1833 p 488, and in my 
* Cape Observations ’ Introduction p xiv I wonder I did not think 
of insisting on this point in my previous letters on this subject Of 
course the mirror must be capable of adjustment to the collimator by 
screws moveable at any moment by the observer at the eyepiece 
I do not quite undei stand Mi De la Eue’s remark on the system 
of supports for the minor It seems to me that without a swinging 
ring no system of back support can be effectual "With it a me- 
chamsm would certainly as he states, be required to keep the point 
of its suspension in a vertical plane 

It is very comfortable and reassuring to have both Mr Lassell s 
and Mr De la Eue s testimony as to the permanence of pohsh of 
their specula This being the case, the observations of the latter 
on the non necessity (and indeed positive disadvanta^je) of supply- 
ing polishing machinery appear to me worthy ot all consideration 
I quite agree with Mr De la Eue in deprecating the idea of 
adopting silveied glass for the great minor It would be a most 
hazardous experiment 

I remain 

My dear General, 

Touis very tiuly 

General Saline JEW Heeschel 


XVIII The Earl of Fosse to General Saline 

The Castle Parsonstown 
March 13 1863 

Deae Sabine, 

I enclose De la Eue’s and HerscheTs letters, which I have read 
with much inteiest As to De H Eue s I perfectly coincide with 
him in evci} thing ccntaincd in the cail;^ part of his letter Our 6-foot 
mill 01 ceitainly tilts a little vhich vculd vitiate all absolute de- 
teimination of polai distances without the aid of HerscheTs coUi- 



35 


mating arrangement The tilting affects also Eight Ascensions, 
blit in a very slight degree foi which the collimator is also the remedy, 
diffeiential observations of comse affoiding the ultimate check 
We have never made any effort to annihilate tilting Mi Grubb’s 
ariangement of the supporting ipparatiis seems much bettei than 
oiirts with the view to that object Some inconvenience may per- 
haps be felt from sudden changes in the position of Mr Lassell s 
polai axis "W e have nevei succeeded in detecting strain referable 
to edge-pressure As to Mi De la Eue’s lemaiks on the durability 
of minors no doubt he is concct if the mirrors are always dry so 
long as they can be kept dry they are practically everlasting My 
expel lence, however, is, that in the hands of assistants they are 
frequently wet and I am not suie whethei with the utmost care I 
could tike unless I weie to resort to some artificial means of keep- 
ing their tempeiature above that of the air, I could secure them 
trom the deposition of dew arising from sudden chan^^es m the con- 
dition of the atmosphcie while they were unsecuied 

To employ quid lime in a lattice tube would be out of the ques- 
tion, and in a clo^c tube I have nevei thou^^ht the action would be 
rapid enough to be effectual Eiom the ascending and descending 
cuiients in a close tube I have always thought that the whole air 
VO lid be so often changed that quicklime would be of no use 
When the speculum is covered quid lime is effectual and telescopes 
undei a dome are &ddom dewed My remail s apply to this climate 
how it mij^ht bo in Aiistialia I cannot tell but so long as the spe- 
culum piosones a fan polish it would be bettei not to meddle with 
it and while I lecommend a polishing-niachme to bo sent out I 
should be very sorry to encourige its bang employed unless when 
absolutely nocossai\ I should advise also that a small pohshiUj,- 
machine should be sent with two 10-inch mirrors for the astio- 
nomei to piactise upon This would he a trifle though without 
some in&tiuction in addition to tint to bo found in books, it might 
be \ei^ uphill woil to aequiic the ncccssaiy tact to produce a fine 
speculum still I thinl raachineiy affoids such facilities that with 
a little msti notion any educated man, with an aptitude foi mecha- 
nical pui suits, would soon acquire the 1 nad so fai as to succeed 
moder itoly 

Believe me to be 

Truly 5 ours 

G enei al Bnhine Eossf 


XIX Wa7re3'i Be la Rue Lsq to General Sahme 

The Obsoivaton Cianfoid Middlesex 
Apul7 1863 

Ml nr VP Gtntrvt SviUNr 

I leturn }ou loid Eos c s Idta which I haie icad with great 
luteust I ngicc with Toid Eo sc thit thi C()lliraatiou-i])paratus 
of llei solid would affoid tho meins oi obtamiUj^ lolnbk dotcimi- 

c2 
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nations of position “by tlie differential method I cannot but think 
that Mr Lassell’s method of obviating the distortion of the large 
mirror by edge-pressure ts of gbeit value for even in the case ot 
my own 13 -inch I have been able to detect a very sh^^ht effect in 
the image when examined by moving the eyepiece in and out ot 
focus when the telescope was placed at different elevations ine 
mirror is suspended in a swingmg hoop and each point of support 
(in the system of triangles) has a ball-and-socket joint so that l am 
sme there is no ‘ stickage, ' but nevertheless there is a slight dis- 
tortion of the image The mirror is nearly 1 | inch thick 

I have never worked with a lattice tube, but nevertheless my 
mirror has become occasionally covered with moisture and I have 
always managed to get it dry in about half an hour by placing the 
hme-boxes m the tube and covering up the end Most probably 
with the lattice tube the minor will become very fiequently be- 
dewed and the remedy is not of easy apphcation in such 
telescopes as that under contemplation yet I think that it would 
be found to be advantageous to provide means for covenng the 
mirror and making a short piece of the tube closed to contain a 
hme-box say about 18 inches of the tube, which would bo amply 
sufficient to contain a deep narioAV hme-box such as I use It 
consists of an outer vessel which contains an inner peifoiated vessel 
holding the lime and consequently a very large dr;^ing-surface is 
presented by the arrangement 

I do not suppose that any inconvenience can result in sending a 
pohshing-machine wixh the instrument but I should certainly feel 
inchned to discourage its employment on the mirror supplied to the 
telescope until the operator had fully msstercd the art of figuiing 
mirrorb b\ experience on a second muror which lie ou^ht to be able 
to make equal to the original minor before he attempts to touch 

the latter i 4? 

Again let me assure > ou that I am persuaded that the making ot 

the telescope could not be enti listed to a better man thin Mi 
Grubb and that no one is better qualified than Lord Kossc to ad- 
vise as to its construction The foiCj^oing reinarl s are merclj^ put 
forth as sugc,estioiis to he consideicd yvith others vhich wiU neces- 
sarily present themselves to those immediately conceined m the 
planning out of the telescope which is soon, I hope to prove 
creditable to the science of Ln^^land 

I am 

Yonrs veiy sincerely 

General Sahine 'Wakrek De ea Eirr 


XX The Rev T R Robinson to Major-General Sabine, Pres R S 

Obseivatory Aimagh April 13 18G3 

Mt BUIE Peienb, 

There are some points in Mr De la Hue s two last letters on which 
I wish to make a few remarl s especially as to his opinion that it is 
essential to use Mr LasseH s leveis with the gieat speculum 
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If it were impossible to obtam good definition with the hoop sup- 
port, the use of them would be a mattei of necessity notwithstanding 
their complexity bull , \\ eij^ht, and the inconvenience (if applied as 
by Mr Lassell) of their requiring the pondeious telescope to be 
turned in its cradle when an observation is made off the mciidian 
33ut my own expeiience that of Mr Grubb, of Lord Eosse of Sir 
John Hcrsehel, of Mi Be la Euc himself and even of Mr LasseE 
(before he contri\ed this support) piovo that exceeding shaipness, 
capable of sepaiatmg the very closest double stars that have been ob- 
served has been obtained without them Therefore even were the 
lever arrangement absolutely perfect, the correction of the very 
slight residual defect which can exist with the hoop support is no 
equivalent for the evils which I have mentioned as belonging to 
them But in fact thej are liable to grave objections, greater far 
than any which appl} to the other They must be very liable to 
tremors from any vibration of the ground or agitation of the tele- 
scope and there is a still stronger mechanical objection, that the 
resultant of the minor s weight which is parallel to its plane passes 
through its centre of giavity v hilc the plane of the opposing action 
of the Ic'veis though paiallel to thefoimer is distant fiomit h-} half 
the minor s thichness -|- the distance of the lever s ends from the bad 
This mmt jproduce a transvose stiain of a Lind most Lively to distort 
the mm 01 and both Luid Eosse and Mr Lassell have shown that 
friction on the back (which acts in this veij/ waj-) does act inju- 
riously 

becondl} , I do not think there can be any loss of light in the 
Cassegriin as compaied to the Newtonian If the small mirrors are 
of metal in both then, as MacCullagh, Jamin ind othcis ha\c shown 
the icflexion at pcrpcndiculai incidence is greater thin at 45° if 
the Newtonian hive a prism, one of the rcjuisite sue will absorb 
moic light than is lo t in the othei telescope if (as is pioposcd) its 
small minor bo a silver ed achiomitic vhich reflects 0 8 of the in- 
cidi nt li^ht 

ill idl} I su "^posc Ml Bela Eue s idea of the necessity of lessen- 
ing, as much as poss ble the time of e\])osuie in Ctlcsliil Photo- 
griph\ anses fiom the diffi idly of mal ing the dn\ing-clocl ict 
re^ularl} and still moicfrom the motion of the moon and plinets in 
declination The last siij^^csts tin expediency of hining a clod ap- 
plied to the dechn ition mo\cracnt as to the othei the lu^ht As- 
cension Clod ouj^ht (if it ha\c a piopei iCj^nlatoi) to 1 ecp a star 
bisected for several minutes 

With m} voi} limited piactice of Photo^i ipby it voiild be rash to 
controveit the opinion of so woild iimtcl a m istci of thit ait but 
I may mention vliy I h id the notion th it thcic would lie some ad- 
vantic,e in having the ornfiual pictuio as lir^e as possible I think 
that theie must bo a limit as to the least magnitude whidi can be 
impicsscd on ev(n the most sensituo collodion — that for mst mco, if 
an xppiiatns migmf)mj^ about 2.0 times (as is the case with a 
miiioi of 10 feet locus when tilin^ a Innai pictuie) wei^ used to 
photOt,raph a set of Nobcit s lest linos, very few of the senes would 
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be revealed Tbe molecules of the sensitive mateiial have a certain 
size, below which photography cannot go Subsequent enlargement 
of such a picture cannot develope what docs not exist in it Besides, 
a copy which is enlarged by lenses cannot be so sharp as one by 
metallic reflexion No combination can be so achromatized that a 
large portion of the most refrangible i ays shall not bo aberrant and 
though the most photographic of these do not go far beyond the lino 
G, yet Dr A Millei s speetia show that others to a great distance 
beyond H have enough of enei^y to blur an oiitlmo Now as the 
proposed Cassegiam would gi\e an image equivalent to a focus of 156 
feet(foi the moon ITj inches diameter) and as the light of a 4-foot 
mirroi will probably sulffice for this, I hope it will be admitted that 
my error is not without excuse 

Douithly I still hold, aftei consideiing all that has been said, that 
a polishiUj^-appmatus is necessary The first of the two specula 
would of course be used until it becomes so tarnished as to impair 
senouslv its efiiciency Then it should be changed for the second 
mirror, and then expeiiments should be made on lepolishing it As by 
a recent contrivance of Lord Eosse even a 6 foot can be tested while 
on the polishing machine these expeiiments would not mterfeie 
with the continuous use of the telescope and I am confident that 
long before the second one became unserviceable the fiist would be 
at,ain fit for woik But I ceitainly wish that there should bo at- 
tached to the instrument an assistant who besides being able to 
observe, should be alieady trained to the woiL of polishing 

I hope we shall soon hear fiom Meibom ne and hear good tidings 
for as Sir John Heischel has well remaiked, the days that pass be- 
fore this suney of the Southern Heaven begins aie each an me- 
tnevable loss to Astronomy 

Sinceiely youis, 

Major General Sahme, T E Eobustsox 

President of the Royal Society 


'XXI Sir J F TF Herschel to General Sahine 

Collmgwoocl April 24 1863 

My dpae GrxERAX Sabinu, 

Loid Eosse's letter of March 13, and Mr Do la Eue s of April 7, 
aie herewith letmncd 

I am j^lad to see that it appeals agreed, 1st that the collimitor 
shall be adopted 2nd that a 1 ittiee tube shall be employ ( d 

I confess I had been astonished to heir thit the met il now in 
use absolutely lesisted taimsh It nov appeals howe^ei iliit 
vlien dciiid it sufleis And that it will be deved vhcnc\ti dxmr]^ 
its exposuie a clnn^c of tcmpci ituu fiom cold to v iim uconi- 
panicd vith a dcj^iee of moistuie ippioarhin^ the dew point Inp- 
pens IS ccitain wh(th<i the tube le lattKcdoi not JlidcioicI 
sec no help but to send out a polishin^ qqiai itus Liit then tins 
entails as a necessity tint the ob ci\ti mist bt a man of s] dl and 
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energy giving his ivliole hearty soul time, and thought to the one great 
worh of using and 1 eeping in oi der this magnificent instrument 
2ndly That he must learn to polish and must on no account 
meddle with the great sx)eculum till he has peifectly famihaiized 
himself with the operation of polishing and figuring specula by 
practice on smaller ones and for this I can hardly believe that a 
10 inch size will be laige enouj^h 3rdly That the great minor 
should not be opened even for inspection (fuither than to be satis- 
fied that it ariives uuhrolcn) till the whole instiument is erected and 
quite leidy foi use and that the greitest diligence should be then 
employed to secure a great haivest of observations while the 
surface is jet perfect as it is moie than piobable that the first 
attempt (and many more) to renew it will prove failures And this 
IS all that occurs to me on the subject of these two letters 

I remain, 

Yours veiy truly 

J P W Hersceoel 


XXII Mr Lassell to Qenei al Bahine 

London July 22 1863 

Lear General Sarinp 

On the occasion of my tempoiaij visit to England I have had the 
opportunity of looking, into some of the coirespondence respecting 
the proposed 4 foot telescope for Melbourne and, m consequence I 
should bo gl id to be allowed to state that I do not intend to con- 
tinue my observations with the telescope of this size now erected m 
Malta, and described in this correspondence, beyond the period of 
twelve or at most eighteen months from the present time and that, 
if this equatoreal should meet the lequiremcnts of the Melbourne 
Committee, I shall then be glad to place it at their disposal 

I remain, 

My dear Sir, 

Yerj tiuly yours 

Genei al BalinCy B A William Lassull 


XXIII Wairen Be la Bue Esq , to General Eahine 
(Extract ) 

My dear Genfral Sabine, August 8 1803 

While admitting the correctness of Er Eobinson’s opinion, “ that 
there must bo a limit as to the least magnitude w hich can be im- 
pressed on even the most sensitive collodion,” I am able to say that 
the minuteness of details in astionomical photographs made with a 
13 inch icflccior is not limited bj this cuisc In a 4-loot icl’cctoi 
the image voiild be nearly four times as laige, and the stiuctuio of 
the collodion "vi ould consequently interfere in a proportionately less 
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degree witli tlie perfection of the image I therefore urge on the at- 
tention of the Committee the advisability of making airangements 
foi the removal of the second miiror and of placmg the photographic 
apparatus in the focus of the great muror 

My driving-clock will keep the image of a star on the wire of a 
micrometer for several minutes so that the difiiculty m photographing 
celestial objects does not lesult in my case from imperfections in the 
driving clod it aiises solely fiom atmospheric disturbances I am 
peisuaded that the pioper direction to be puisucd in developing 
astronomical photograph} will be to in ci ease the aperture of the in- 
strument in 1 elation to its focal length and to diminish the term of 
exposure as much as possible b} also improving, the chemical part of 
the process 

I am, youis verj sincerel} 

General f^ahine Wareeit De la Etje 


TAYIOR AND FKANCIS RED LION COURT ILEET STRJfcJfcf 
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CORKESPONDENCE 


T Gene) cd Saline, P R B to PioJ-e^so) Wihon 

Jho Royal Society Builington House 
Septeiubci 23 lfcj63 

My dlar Sir 

The Council of the Royal Society hive oidered the printing of the 
Conospondonce of some of their Members ic^^aiding the Melbourne 
Telescope, upon vhich their Report to the Dul e of Newcastle was 
based It foims a small octavo pimphlet under forty pages, with 
lithographs of Mr Lassell s rdescopo ind its mounting and of Mr 
Grubb s proposed Telescope and its mounting We shaR receive the 
copies from the pi ess in ten days or a foitnight, when I shall hope 
to send you thirty or foity thiough the Colonial Office for distribu- 
tion amongst those who you may ]udj^e aiclil ely to be influential m 
promoting so important a matter As I presume 8ii H Raildy will 
have left you for his new Government, I shall send a copy addiessed 
to him at Mauritms If either the Astronomci (Mr Ellerj ) or 5 ou 
wish foi moio copies you have only to wiite foi them I do not 
appielicnd that theie would bo any difficult} in recommending a 
propel ly trained and in other respects smtaffie assistant from this 
countiy competent to rcpolish the speculum in case of need, and 
to both drawing the nebiilm and photo^i aphing (Ins romuneiation 
must of course be fiom tlu Colonial funds) I hs\o hcaid two 
pel sons spol en of cither of 'whom I should judj^o would be veiy 
eligible, — one is Mr Alexindtr llcrschel a son of Sii John the 
other is i son of Mi Grubb vho would be thoroa^^hly at homo m 
ill piriiculais The estimate which is cntei tamed here of the 
01101 mous ind more asiug wealth of your colony would stand v( ry 
much m the A\ay of my proposition for supplementing the Col mil 
appiopintion 

(Signed) JiiBWARD Sauiks 


ii jC 
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II Gene) al Sahine, P B S , to Iltt Qraee the Dale of Neivcastle 

The Eoyal Society Builiiicion House 
Octobu 1 186> 

My Lokd Dueie 

Advertirij^ to the despatch, fiom the Governor of Victoria respooting 
the erection at Melbourne of a Telescope of gieater powci than any 
previonsl} iibed in the Southern Hemisphere and to the Pepoit 
theieon furnished at your Grace s desire by the Piesidcnt and Council 
of the Hoyal Society I have now the honour to request your ac- 
ceptance of a copy of the Communications re..eived from the Fellows 
of the Society who were consulted by the Picsident and Council on 
that occasion and which have been punted b} direction of the 
Council Should youi Grace he of opinion that copies of these letters 
might be advantageously presented to those persons at Melbourne 
with whom the pioposition of establishing a telescope of this de- 
scription originated the Council would be happ} to simply Mr 
Elliot with as many copies as he should thinl it desirable to send 
out 

(Signed) Edvabd SAuiisn 

P) evident P S 


III Gene) d Sahne PES , to Ptofessoi dbon 


The Eoyal Society Builingjion House 
August 24 1804 


My j) 1B4E Sir 

I did not receive ^our letter wiittcn officially as Chaiiman of the 
Board of Visitors of the Melbourne Observatory until the day after 
the departure of the Southampton Mail I hope that I am in time 
^01 the Marseilles Mail You are already iti possession of the opinion 
of those Fellows ot the Eoyal Society who aie gcneiaUy esteemed as 
most competent to judge on the comparative suitability of Mr Las- 
sells or Ml Grubbs Telescopes foi the purposes which aic con- 
templated at Melbourne The opinions are expressed fully and un- 
reservedly and scveial copies of the Coiiespondence have been sent 
ofhciallv to Melbourne thiough the Secretary of State The deci- 
sion in legal d to the Telescope to be pieferred rests and must icst 
with the Melbourne authorities All that I am able to say is th it I 
have no reason to suppose that any chinge whatsoever has tal en 
place subsequently in ttie opinions expressed in the Coriespondeneo 
which is in youi hands 

(Signed) Edwabd Sabihb 


At the Meeting of Council October 27, IS 64, the following 
con espon deuce was presented — 
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IV Pi of rihot to the Seer tary of the Eoyal Society 

Downing fetiect 31st August 1864 

Sip — With refcicnce to pievioiis con cspondeiice respecting the 
large Icle&copc proposed to be erected at Melbourne I am diiected 
by Mr Secret ii} Cai d'^\ ell to transmit to \ou to be liid before the 
Piesident iiid Coimcil of the Eoyal Society a cop> of a Despatch 
fiom the Governor of Victoiia forwardinj^ a Letter from the Secie- 
taiy to the Board of Visitors of the Observatory icqucstiug that the 
thanks of the Colony should be presented to Mr I assellfor the ofPery 
which it appears has been made through Gencial Sabine to bestow 
upon the Colonial Government the powciful telescope which that 
gentleman possesses piovided that it be found suitable foi the woik 
foi which it IS required 

It will be observed that the Board of Yisitois are of ojnnion that 
the suitableness of the instrument can be best detei mined by the 
Council of the Eoyal Society and 1 am to add that Mr Card’^ ell 
would be j^lad to learn that it was in the power of the Council of 
the Eoyal Society to accede to the wish of the Board of Visitors 

I am, &c 

(Signed) Bktd Ennior 

Phe Secietcuy of the lioyal Society 


(Copy ) 

V Qoveinoi Sir G Duihmj to M) Oaidivell 

Government OfTico Melbourne 
iJndJuue ISO! 

Sir — I have the honour to transmit heiowith the copy of a 
Letter and Enclosure fiom the Secietary to the Bo iid of Visitors of 
the Observatory lequcsting that the thanks of the Colony should be 
presented to Mr Lasscll toi the offer, which it appears h is been 
midc throuj^h General feabine to bestow upon the Coloniil Govcin- 
ment the powerful telescope which that gontlemin possesses, pro- 
vided that it bo found suitable for the woik foi which it is required 
2 Iho Boaid of Yisitois are of opinion that the suitableness of 
the instrument cm bo best determined by the Council of the Eo}al 
Society of london who have already b( en good enough to intcicst 
themselves in the mittcr and have cxpicssod thou hope that effect 
may be given to tbcir views on these two points thiough the medium 
of the bccretary of State lor the Colonies 
S My advisers concur in the desire entert lined by the Boird 
I have therefoic, respectfully to expiess my hope that you will cause 
the necessary Gommunic itions to be made to the Council of the Eoyal 
Society and to Mr La&sell, who is 1 believe a Member of that 
Association 1 hav e, <5lc , 

(Signed) C H Dartino 

The lit lion Edw Gardwell, M P 
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(Copy ) 

YI Pro/ Wilson to the Chief Secretary 

The XJmveisity June 22nd 1SG4 

SiE, — I have the honour by direction of the Board of Visitois, 
to forward the enclosed Extract fiom the Minutes of a Meeting held 
yesterday on the subject of the Equatorial Iciescope oficicd as a 
present to the Colony by Mr Lassell, and to request that yon 's\ill 
haye the goodness to comply with the recommendation of the Boaid 

The fiist diiect intimation of Mi Lassell s liberality was in a 
lettei from Major General Sabine President of the Boyal Society of 
London receiyed by the last mail in which it lo also stated that 
Ml Lassell presents his Telescope only conaitionally on its boin^ 
found suitable for the work for which it is required and on its bcin^ 
actively used 

As regards the hist of these conditions, the Board do< s not 
possess sufdcient mfoi matron to justify it in expressing an opinion 
and considers that it will be most in accordance v ith what is duo to 
Mr Lassell and best for the interest of science that the same Com- 
mittee of the Eoyal Society of London which has already ill cn so 
active a part in the mattei should be requested to considei ind 
decide upon the point 

"Whatever that deci ion may be however the Board feels that 
no time should be lost m expressin^^ to Mr Lassell the thanl s of the 
Colony for his very munificent offer 

I have therefore the honour to convey to you the vish of the 
Board of Yisitois that you wiU have the goodness to request his 
Excellency the Governor to carry out these two iceomiiiendationb 
throUj^h the Secretary of State for the Colonies 

I have cic 

(Sij^ned) W P Wilson 

Flon Sec to Boaicl of Visitors 

The Honourable the Chief Seci etar y 

(Copy ) 

Extract fiom the Minutes of a Meeting of the Boaid of Visitois of 
the Observatory held June 21st^ 1864 

Eesolved, — 1st lhat the thanks of the Board be given to Mi 
Lassell for the offer which he has made of his Telescope for the 
Melbourne Observatory 

2nd That the substance of this Eesolution bo expressed in a 
Letter to the Honourable the Chief Sccretaiy accompinicd by a 
request that he will forward it through his Excellency the Governor 
to Mr LassoU 

3id That tne Council of the Eoyal Society of London bo re- 
quested to decide upon the fitness of Mr Lassell s iolescope for the 
work of this Observatory 

W P Wilson 

Jlon Sec 


(Signed) 
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(Copy ) 

YII Geneial kiahine to Mi Elliot 

Llandovery Sept 26 1864 


giji ^Your letter of the 31st of August addressed to the Secre- 

tary of the L,oj il Society on the subject of the proposed Melbourne 
ielcscope his been foiwardod to mem the country the Koyal Society 
bom., at piesoiit in locess I notice this in explanation of the delay 
’nhich has tal cn place in the present reply under those ciroum- 
stinces I have not thought it expedient to incur the loss of time 
which would bo iiiaolved in waitmg for the re-asscmbling of the 
Council in order to send a more formal leply 

The picvious correspondence on this subject printed in lbo3 
contained the opinions of several persons of the gieatest expencnce 
in this country in the construction and use of laigc refleetois on the 
most smtable construction, both as to the optical part and to the 
mounting of such a telescope for the purposes contemplated at Mel- 
bourne tOaOthcr with its prob ible cost and tlie time lequued for its 
completion Eull desciiptions were t,iicnotMr Lasscll s reflector, 
and of one diffoiing from Mr Lasscll s in several partieulais, which 
had been proposed bj Mi Giubb on a former occasion when the 
employment of a icflcctor ot gicat optical power in the southern 
hemisphcic was undci considei ition Ihc lelative merits of Mr 
Lasscll s and Mr Grubbs telescopes for ihc icquiicmcnts of the 
Melbourne Obscrvatoiy were most tully and most unresciicdly dis- 
cussed in the coircspondcnce printed in ]8()1 A copy of that coi- 
rcspoiidcuco w is piesontcd to Mi Caidwcll s prcdcccssoi, the Luke 
of Newcastle and subsequently, with his Grice s appioial, scaoial 
comes wore sent to the Colonial Ofiice for distribution lu the Colony 
Itself I have now the honour of enclosing an addition il copy for 


Mr Cardwtll’s perusal 

Yiewtd simplj as a <fcie)iUjic question, few peisous after the 
pciusil of the coiicspoiidence would, I appichond, dissent fiom the 
condusion thithli Grubbs telescope was entitled to a prefeienco 
for the special locahtj and purposes coutempl itcd at Melbourne 
leavin"- thit of Mi LassoU for continued use in the hemisphere m 
which It was constructed either by Mr lasscll himself, or by otheis 
to whom it should be his plexsure to eutiust it But Mr I isscU s 
miinitieont offer (of which too much emnot be s ud in piaiso) of 
ficely pusenting his telescope to the Melbourne Observiioij if it 
should bo deemed by the Yisitois of that Obseivatory is fully meet- 
ing their leiiuiiements h is introduced anew element, vi/ i monei; 
element into the eonsideiation, ind as the question now st inds i 
appiehend that wh itovor might bo the opinion of the Rojal boeiely 
01 of the Bond ofYisitois at Melbouim the decision must remiin 
md should properly icst with thosi who will hive to s^PPly 
money vi/ With the authorities ind the I eoislatuio of the Colony 


It should dwias be boiiii in mind tint with i due regard to tin 
iniiiortanee of the rosoaiehes m which the telescope is to be emplojod 
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at Melbourne, and to tbe number of years in wbicb it will probably 
continue in work, tbe first cost of tbe instrument itself is relatively 
of less importance I bave, &c 

(Signed) liDWAED Samnl, PUS 


YIII Govetnoi Sir 0 H Darling to Mt Seueta'iy Caldwell 


(Copy ) 


SlE 


Government House Melbourne 
August 7 


Witb reference to your despatch of tbe 6tb October 1804 No G1 
I bave tbe bonour to enclose tbe copy of a Icttci to ni} pn\atc St 
cretary from tbe Secietary of tbe Boaid of Visitors of the Mtlboiiinc 
Observatory, by which you will perceive that the Lc^islituic hxvt 
determined upon pui chasing a new Eqiiatoiial Telescope and th it it 
follows that this Government will decline to aviil itself of tlic 
generous offer of Mr Lassell to present bis Telescope to the Colon} 

2 As }ou have been good enough to direct that the proMous. 
commumcations on tbe subject should be made to Mi lassell by 
your autbonty I am pei baps justified in expressing a hope that }ou 
will cause an intimation of tbe final decision in fbo m ittoi to be 
communicated to that j^entleraan with a renewed expicssion of tbe 
thanks of tbe Colonial Government 

3 I ma} tal e tbe opportunity of stating that the sum of £5000 
has been voted for the purchase of a new telescope 

I have ifec 

. (feigned) C H Dakling 

TAe Right Honoui ahTe 

Edward Cardwell, M P 


IX P ‘1 of Wilson to Geneial Sabine 

The University Melbourne Aug 21 1SG5 
My mas bp —It IS mti TCiy great satisfaction tli it I forward 
to you pe Mowing resolutions of the Boaid of Visitor" adopted on 
the 15tb inst — ^ 

4 . 1 , 1 « the Eoyal Societ} of London be informed 

that the Legislatuie of Victoria has voted tbe sum of o£5000 for tbe 
pwchase of an Equatorial Telescope one half of which has been 
already remitted to the Cioun Agents m England, and placed at the 
disposal of Major Paslev, EE for the pnipose, and that the Go- 
vernment has placed the conespondence connected with it in the 
bands of tbe Eoaid of Yisitois 

II That the President and Council of the Eoyal Society bo ro 
quested to give the Board ot Visitors the benefit of their issistmco 
m selectiEg a maLer, settling the contract, and superintending the 



7 


construction of the telescope so as best to carry out the recommen- 
dations contained in the Eeport of the Eoyal Society to the Duke of 
ISTewca&tle 18th December 1862 

III That Major Pasley be requested to place himself in com- 
munication with the President and Council of the Eo} al Society 
and aft r ascertaining their views to enter into such contract as 
will most cfFectu 1 II 3 cany them out 

I enclose also a copy of a letter received from the Treasury on 
which the foregoing resolutions arc based and a copy of the letter 
which I send to Major Pasley by this mail 

ihe great interest which you have shown m this matter leads 
the Board of Visitors to count confidently on } our further assistance 
in bringing it to a successful conclusion The request contained in 
the second icsolution is not intended to imply that in the opinion of 
the Board any further discussion as to the form of telescope or the 
maker is necessary The Board thinks and I believe that it is also your 
opinion that the discussion which has ahead} tal on place has settled 
th it question and that Mr Grubb s proposal should be adopted 
ihisis not distmctlj cxpiesscd in the resolution because Mr Grubbs 
name is not mentioned in the Eeport of the Pojal Society, and 
because the Board dcsiics to leave you free in the o\ent of any- 
thing having h ippcncd to Mi Grubb, or of any discovery having been 
m ido V Inch would tend to modify } our opinion 

In iny c isc the Boaid be iiin^ m mind the j^ieat length of time 
tint his clipscd since the proposil for a telescope vas first made, 
ind having now received uithoiity fiom the Goicinmcnt to act in 
the mattoi, is desirous of sctimn^ the comifietion of the telescope at 
the earliest possible time consistent with the highest att iinahlc per- 
fection m the instrument and considois that this end will ho most 
effectually sccuicd by leading >ou quite free to act m the matter, 
and trusting to you to secuie the cooperation of those eminent prac- 
tical astionomers whose names you mentioned as willing to supeim- 
tond the work duriiij^ its execution 
Mr Grub Vs last estiin ite is £4600 for the telescope Complete 
and this I hohc'v e covois e\ eiy thing, mcludini^ the erection in Ireland 
foi atrial 

1 he sum voted IS £a0()0 and the balance £400 will be avail ible 
for i spcctioseope nul foi i photographic appaiatus adapted to the 
telescope ind will still piohably le ive sufficient to pay the frcifc,ht to 
Melbourne As these t'w 0 adjuncts will not occupy lon^, in ni iking, 
it wiU probably bo desii ible not to commence them till the telescope 
piopor is appro icluiij^ eoniplciion, so that the latest imjmovemGnis 
may be introduced into them 

irusiing to your eainosincss to induce you to uuderial e the great 
amount of tioublc v^o aio imposing upon you, 

I remain, my dear bir, 

Very faithfully yours, 

W E WinsoiT, 

Sec to the Board of Vzsitoj s 
Major Gcntral Sahme, BA , Pres L S 
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\ P/o/<366or IVi/iO/i to Majot Fasleif 

ilio Umvoisity Mtlbouino 
Aut, 21 1M>> 

My m \R MAroii Pvstiy, 

1 lici%e received fiom the ricasuiy a kitci (No 42()S An^ 1 1 
1865) siitio^ tkit the (lown Aleuts have been iidonnecl tint 
X24S7 14s 111 their hinds is to he ipplied townds tlu pni- 

chxsoof inhqintoinl Le^loscopo uid tint the bil nice , i25127s Od 
will be foiw udedwheii icquiicd ihis leltci, \ cop} ot whuh is 
enclosed ilso st ites tint it is to bo expended nndti ^oui ordii md 
th it }OU hive been nifoimed thit }ou will uieiee iuithei (uinmu- 
nic itions on the subject liom the JJoiid oi Yisitois to the Ob- 
seivatoiy 

"With reference to this mattei I have the honoui by diiiction 
of the Bo lid of Visitors to loiw ird to }ou the follow in., le solutions 
of the Bond adoxited on ihe 1 5th iiist 

[ihc icsoliitions aie the sinu is in ilio pieeediiij,, lettci J 
lo lender the present position of the xn itiei cle ii, it is nccess ny 
to enter into a bnct history of what his tilcn place Von will 
piohibly lemember thit toi many yens I have been endc uoiinn^ 
to induce the Govcinment of Victoiia to piocuie i lirj^e relit ctnie, 
telescope loi observing ihe nebnl c of the houtliern lleniispluie 
On the 23rd July 1862 it the leqiiest of the Ikiid ol Ymitoi^ Sii 
Ileniy B iil ly wiote to the Dul e of New o istle to isk thit)ii.,h Imii i 
lleport on the subject fiom the Hoy al Society of I oiidon Ihis It d 
to i coirespondencc amoni>st those bellows of the Roy d Soeuty best 
acquainted with the subject in wlneli the loim ol i tie scope most 
suitible loi the purpose w is fully discussed in ill its det ids lud tlu 
Eeport rcfeiied to in the Reeoiid lesolution w is idopttd on iho 
18ih of Decerabci ind foiwiidcd thiouji the Dul e of Nt wt isih 
to Melbourne biibsequently Mr W I isstll olltudibis lii^t it- 
leseopc IS i piesent to the Melboiiine Obseix itoiy if it should bi 
found suitible m ill points and considei ible time wib ociupud 
in coiicspondence on the subject At 1 ist howtMi tlu m itiii li is 
been decided on the iceomnund itioii of tlie Bond ol Visilois tlu 
Bovennnent pi iced 1)000 on the t limiltsfoi i new tiliscopt 
ind the Assembly xoted it ind hilf of tins sum, x\liieh hidbun 
sent to Bnjiiid for the ilteixtion of Mi J isstlls telcKopc, is now 
ivnlable 

Ihe Go\crnmcnt bas now luthoii/ed tlu Bond of Aisdois to 
commiimc it( directly with the Boyal boeieiy nul the in il (i ol (lu 
tehscojio 111 order to ivoid the del ly ot scndniw, ihc tonninmic ition 
iliiou^h IhcGovirnor ind the Sceietiiy of biiti isloinuil) uul 
the Bo lid idles on voni .^ood offices is one of ds Mcmhi is to < \- 
pedite dl mitters of business connected with the jnotuuii^ oi the 
teh scope 

Ihe foim of the tele scope ind ill dot tils of constnietion h nt Ik < n 
so fully discussed hy the Hoy il bociely ind the siijunoiily of ilu 
luoiintinv^ pioposcd hy Mi (uubb ol Dublin bis Intn so ch nly 
eatabliBhod, that little remains to be dout besides him tlu 
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order I write by this m iil to General Sabine on the subject, and 
liom the interest which he has all alon^, shown in it T am sure he 
wiJI do all in his power to idiove -^ou ot minccessaiy tioublc If 
as 1 expect, he agrees with me that the Eoyal Society has iiractically 
decided that Grubb s foim ot telescope is that which should bo 
adopted the best plan will be to set Mi Giubb at worl at once, so 
tint no fuitliei time may bo lost 

I remain, 

My deal Major Pasley 

Yours veiy faithfully 
(Signed) W P WiLsoiT, 

Hon ^ec to the Board of Yisitors 


XI Ix V Du liohinson to Gene'ial Saline 

Nortii Gieat Georges Stieet Dublin 
Peb 17 IbbS 

My 1)1 VI Iriixd 

Wo had our hrst Committee Meeting to-day, and I am glad to 
tell you all went on sinoothlj Be Lx 1 tie is delit,hted with the 
del Ills of the telescope, aid much pleased with the photographs of 
which How ad Giubb tool i lew in the lare lucid inteivals that 
hive occuiiid one ol which 1 enclose Ho appeals also from two 
Hi us winch we sxw to day to tlanl the fit^uio and i)ohsh ol the 
spcdilum \ei} j^ood lo-nii^ht piomiscs to be tolciably favourable, 
and li so, I see no reason whj we should not ngieo on the heads 
of our Lopoit to ;^ou to moiiow, in which case I will lose no 
time m chawing it up and in forwaidiiij^ it to you I lead Mi 
Vei don’s letter to you it xuthoiizes us to hope that the roof wiU 
be made bi|t I must own I have doubts about the economy of 
constiueting it xl Melbourne In paiticulai the \ciy eflective 
iiiau^cment of rolleis on which it is pioposed it should move will 
rcciuiie fust idle woil mxnship 

Yours ever 

1 P IxOBINbOJS' 

General Saline 


At ilie ^klocting of Council of the Eoyal Society, March 19, 1868 
the Ecpoit ol the Conmiitkc on the Melbourne Telescope to the 
Picsident and Council, with a scpaiatc Eoport by Mi Lasscll, was 
preseutc d as follows — 

The Committee were informed by Mr Giubb at the close of last 
year that the lelcseo])e was ready for their final examination but 
the ])ad we hhei which h is prc\ailod in Ireland ever since ] 3 iecludcd 
ill tri ils of its optic il power till Pebruary 17, when they met at 
Mr (jiruhb s woiks in Eathminos Eoad 

1 I he lelcseopo was not fiiushed at the time named in the con 
tract hut the Committee have ascertained that the delay arose 
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solely from unfavourable weather, which not only impeded the 
actual work of polishing but tor weel s together midc it impossible 
to test the fi^^ure of the specula They considered that it was far 
more important to send out a perfect instrument than to 1 ecp the 
exact time 

2 The Committee, after mmutelj and carefully stud} mg the 
mechanical details of the equatorial have come unanimously to the 
conclusion that it is a masterpiece of enj^mcei mg Its movements 
are surprisingly smooth and steady it can be moved to an} poition 
of the sky even if it have to be reversed from one side of its pic r 
to the other in less than a minute by tw o operators ind with \ ery 
little exertion 

The clock is smooth and equable in its action, it is very powerful, 
and qmte equal to its work Great change of rate, as fiom sidereal 
to lunar time is effected by an ingenious piece of diffeicntial gear- 
ing small changes arc made b}^ a cam adjustment moi cover it 
rings seconds for the double object of comparing its rate with a 
chronometer and to assist the observer in his observations 

3 The Committee are strongly impressed b} the great con- 
venience to the observer of the arrangements of the hour and polar- 
distance circles the facility of controlhng their adjustment and the 
easy access to the eyepiece 

4 Ihe stahihty of the tube was severely tested, both in respect 
of its general stiffness and its power of resisting torsion, such as 
might he produced by the weight of the small spccnliim when the 
Telescope is off the meridian and the results were highly satisfac- 
tory 

5 In large reflecting telescopes it is usual to mal e piovision 
for keeping a given diameter of the great speculum always in a 
vertical plane When they are equatorially mounted this is done 
by rotating the tube in its cradle Here the tube do(^B not turn , 
hut there is a special arrangement of hoop suspension, by which, 
whatever diameter may be vertical it is supiiorted in a uiiifoim 
and symmetrical manner The system of triangular levels it the 
hack of the gicat speculum is aho contrived so as to pi event them 
from exerting any pressure which might distort it 1 his is a matter 
of the highest importance and the attention of the Committee was 
specially directed to it They examined it most carofully putting 
the Telescope in various positions of HI and P I) on each side of 
the meridian both by day and night, and could not filnd any sign oj 
jleavTe or any distortion of the image in any of time changes 

6 In order to test the optical power of the second speculum B 
(the first one A had been tried and approved by a member of the 
Committee on October 12 last), the Telescope was directed to the 
following objects —In the daytime Yenns and a Andromedai it 
night (which fortunately was clear and steady) Castor the Great 
ISFehula of Orion, Ononis y Andromedse, Uranus, 1 Messier, ^7 
Messier, 46 Messier, and 51 Messier from which it will bo seen 
that both the hght-coILectxng and defining powers of the mstinmcul 
were fairly tried The powers used were 220 (the lowest whit li 
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can take in the entire pencil) and 450 all negatives Of 

course one would not propose snch an instrument for the measure- 
ment of close double stars work for which Telescopes snch as those 
of Ponlkova and Harvard are possibly better fitted bnt the Com- 
mittee found that the li^^ht even ot large stars was collected into 
small hard and perfectly ciicular disl s free from rays and thoUj^h 
some diffused surrounded them it was exactly concentric 

with the central disl s Ihe 5th and 6th stars of the Trapezium of 
Oiion were not only plainly seen, but were very bright f Ononis 
was well shown, and the companion of y Andromedae was clearly 
divided with the powers of 350 and 450, and the different tints of 
the components were evident Uianus was well seen, but was sur- 
rounded by such a multitude of veiy minute stars that without 
access to the txblos of his satclhtcs it was impossible to know 
whether any of them wore scen'f' 37 AC was biokeii into a heap 
of stars so large and brilliant that it quite lost the character of a 
cluster The planetaiy Nebula in 46 AT brought out most stri- 
1 in^l} the li„ht collecting power of this Telescope for it (which in 
most ielcscopos appeals as a faint disl ) was revealed as a nng 
bright even on the da/zlmg giound of the suirounding stars which 
heie were as biilliant as the components of the Pleiades appear in 
ordinary instruments With respect to the Nebulse it is needless 
to say more than that I ord Rosso considers its performance in bring- 
ing out the detuls of the Orion Nebula, 1 M (the Crab) and 51 M 
(the (jrreat Spiral) quite satisfactoiily 

7 The Committee had no oppoituiiity of testing the spectroscope 
on stellar or nebulii spectra but thc> ha\o tried it on solar and 
electric ones and consider tint it will be very effective, from the 
solidity of its structure, and its largo dispeision combined with a 
small deviation 

8 The bal inco of the grant which will probably be absorbed by 
the expense of piel mg the instrument for removal, was not suffi- 
cient to justify ihe Committee in ordering a photographic apparatus 
which should bo worthy of the leloscopc but some trials have been 
made with a mal cshift affair ’ which confirm them in their opinion 
that it is most important to turn to account the iihotographic pover 
of tins magnificcnl instiumoni not only for the moon hut for the 
pi met s a 77 <I the sun Ou two oi throe occasions Castor and the 
moon vcie taken with tins iempoiary apparatus as to the star its 
components impicssed then imigcs in ^ood measurable disks in 
times varying from two to eight seconds with respect to the moon 
on Pc binary 1 when she was seven days old and the an good a 
remarl ably hard and sharp picture full of minuto details, was ob- 
tained, which exhibits so strongl;^ the great photographic power of 

♦ The cause of tins diffused light has since been discovered and removed 

t OnthelOtb ot tebniary however ihe CominiitoG had the adv mtago of the 
presence of Mr I/assell in the ©xaminition of Uranus among other objects with 
Speculum A and guided by ins fxmiliarity with that object they were enabled 
to make out stars the position of wlueb with grcii nrobability corresponded 
to the places of the two most distant and one of the nearest satellites 
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tlie instrument that they would regard it as a serious loss to science 
if this was not most fully brought into action This is the moic 
desirable because lunar and solar photography would utilize a coii” 
siderahle portion of time, dunuj^ which the observing of ncbiilDC 
IS impossible After full inqmry the Committee find that the cost 
of the necessaiy apparatus for this work including a micrometer for 
measuring distances and positions on tho photOoiaphs (lil e thit de- 
scribed in the Philosophical Transactions 1862 p 3/3), could be pro- 
vided for a sum not exceeding ^400 and they earnestly hope that so 
valuable an addition may be made Ihc^ have been given to undci- 
stand that the Melhoiune Groveinment have icsolvcd on putting i 
roof over the instiument, but that they think it can be more eco- 
nomically constructed there than heie In this case it occiiis to 
the Committee that the second foim of roof desciibed in T)i Itobin- 
son s letter might he piefoiahle to the more complex one there 
recommended and as it would he less costly the diffcionco would 
more than cover the expense of the photographic apparatus In 
this hope i/hey have directed Mr Grubb to prep ire a detailed pi in 
of that apparatus and of the second form of loot The Committee 
conclude by stating that they have no hesitation in deelaiiiij^ that 
the instrument is perfectly fit for tho woil lor which it w is de- 
stined They theiefore considei that Mi Giubb has fulfilled his 
contiact and have directed him to lose no time in pre piling the 
necessaiy cases and pacling it for Melbourne They have also 
instructed him to insure it against the risk of fire diiriUj^ its slay 
The Committee feel bound to say that Mi Giiihb his put a most 
liberal construction on the toims of his eonti ict and iftci then 
minute examination of the excellence of tho Telescope ind the 
amount and peifection of the machinery connected ivitli it lud its 
manufacture they are convinced that Mr Giiibh has been moio 
influenced by the desire of producing a perfect instrument thin by 
any prospect of pecuniaiy advantage and can sciiccly icalizo the 
possibility of giving so much foi the sum named in tho conti id 
especially when it is considered that special worl s hid to be elected 
for the purpose of constructing the telescope 

llossu 

I II EoBiNSoi;r, I) D , 

WAKruN Dr L\ Ilur 

Feh 19 1868 

P S March 7th 1868 — I would strongly recommend th it the 
photographic apparatus should he fitted to tho telescope befoic it 
leaves Ireland 

WAPiirK Dr T Eur 


XII Sepayate Hepoit fiom My La^^elJ fo Geyieral 

R ly I odge M uck rilioaci 
FcbriuryJH !h()S 

My BiiiE Sib, — I have 'scntuicd to think that, having hid an 
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opportunity ot examining the mounting and appliances of the Mel 
bourne ielescopo by day and its optical performance by nij^ht you 
might not be unwilling to receive fiom me some report of what I 
thinl of its performance and construction, even thouj^h that repoit 
be quite voluntary and unofficial 

I may express, first mygicit admiration of the j^eneral efficiency 
Old completeness of the mounting and driving-motion in which the 
difficulties of meeting the rcqmremcnts of hrmness of position, and 
^ctofficedom and convenience of motion are overcome more per- 
fectly than I had ventured even to anticipate 

home pliotogiaphs of the moon when about a quarter old weie 
shown to me, which though taken only in an oxpeiimental and pre 
liminary way I thought quite as good in relief and sharpness as any 
I have seen at least, that is my impiession without the advantage 
of ictual compaiison 

The only oppoitunity I have had of tiying the optical power and 
geneial performance of the Telescope was the night of the 19th inst , 
w Inch, although cloudless w as obviously quite unfit to test the powers 
of my Telescope of largo apeiture A critical examination of the 
lij^ure was theiefoic impossible yet I saw enough to convince me 
that thcio could be no great on or of fi^^urc and I had no pi oof that 
thei e was my which was appreciable Some of the objects w e saw 
weie the Nebula m Orion y Andiomcdm 46 and 51 Messier and 
Uranus The two lattci which had the greatest altitude weie best 
shown Under the circumstances, I considered the vision highlv 
s itisfactory and I should anticipate that in a fine and tranquil state 
of atmosphere the performance will justify very sanguine expecta- 
tions It IS true that none of the objects weie as well shown as on 
some occasions, I have scon them m the Telescope I had at Malta 
but I think it highly probable that the superiority of altitude and 
atmosphere may fully mxl e up the diffeicnco 

Bad as the circumstances were Uranus appealed accompanied by 
what I believe to have been the two brighter satellites which were 
indeed more conspicuous than I expected to sec them and although 
my own vision did not suffice to show me any points within these 
two a star was seen by at least two observers at such a distance as 
m il cs it probable that it was really one of the interior famt ones, 
which certainly I should not expect to see on such a nit,ht 

‘ In conclusion I freely express my opinion that the entire in- 
strument IS a great triumph ol mechanical engineering and optical 
slid and, with the advantages of efficient working and a fine 
atmospheio, I trust it will still add something to our knowledge of 
the heavenly bodies 

I remain, my dear Sir 

Yery truly yours 

To General Sahme^ E A , Willi im Lasslll 

Prehident of the Eoyal Society 
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\i the same Meeting it was 

Eesolved —That the report now read be received and ^ 

that it be communicated to the Society, ^ , 

letter, for publication m the Proceedings also *at ^i ^rubb be 
authorized to proceed without delay m the con 
Photographic Apparatus referred to m the lieport 


XIII From Mr Ellery to General Bit Edward Bahine 

Observatory Molbournc 
l&CJ Jan 4 

My DEiB Sib ^ 

The telescope has at length arrived and we aio now veiy busy 
getting it erected for nothing could be done towaids it till the gi c it 
machine itself came to hand It will be nearly two months bcfoic 
it can be fairly tried when a spacious rectaiigulai building in i s 

travelling roof will be completed , , « i i. i 

Mr Le Snenr arrived neailv two months befoio the tekscopo, 
having come by the oveiland mail, and the ship canning the tele- 
scope making an unusually long passage 

Ihe principal or more delicate portions of the instiumcnt emne 
out in good order the specula are still in thin coats of vainish and 
their surfaces appear in perfect good order Some of the 1 n^c cast 
mgs and portions of the goaiing had got in&ted hut not to lu in]ii- 
rions extent The pieis were completed on new } car s moi inUj-, and 
form a magmficent piece of masonry the stone employed bciUj-, ibc 
grey basalt so common here (called blue stone in blocl s of from 
one to three tons in weight each ihe building wo have fin illy 
decided upon is of stuccoed bricl -worl 80 feet long by 40 wi<lo 
Porty in length is taken up hj the telcsvyopc room which c()\ou<l 
by a ridged roof of iron tiavelling on rails on the v ills uid xmnts 
back on the outer 40 feet of building leaving the telescope in the 
open air The back 40 feet is coicicd by a fixed loof lowei tbaii 
the moveable one and will contain a pulishing ind engine loom a 
capacious laboratory and an office for obsciver The cost of pieis 
building and roof will be about £1700 The Government with 
hard economy m all other directions have still acted vciy libei illy 
about this work and I only trust the telescope itbclf will turn out 
all that IS expected of it Ihc micrometer and spectrum appar liiis 
have not arrived 'v et 

I r mam 

M}/ eleir bir 

Touis f uihfully 

ItoiTi 1 I J hnxKRT 

General Sahnu 

Royal Society, London 
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XIY F^omM') Ellery to the Astronomer Itoyal 
(Extract ) 

Melbourne Observatory 
August 13 1809 

The great rehcctoi is erected and at woil on the Southern Xebulse 
This moining Mr Le Sueur picked up Wmnccke s comet foi the hist 
time foi we have had a long succession of bad weather 

I am not satisfied with the performance of this great instmment, 
and I do not tliiiil the minors are at all perfect in figure I ha\o 
not yet seen anything like good definition of a planet with the lowest 
power Of com sc we get plenty of lij^ht oven with thenebuloo but 
no definition with bright objects The mechanism peiforms wcU 
and the clock woil s very satisfactorily for so heavy a mass as it has 
to move Ihc 8 tons of moving parts are as easily handled as far 
as setting and sweeping is concerned, as much smaller instruments 


(Copy ) 

XY Fev D) Rohinson to Mr Be Let Rue 


Obseivatory Aima^gb 
October -ib lb(>*) 


Ml nrvu Sin 

Like you I am much surprised that Mi EUcry complains of the 
definition of the j^reat Melbourne telescope 

It IS fortunate that Mr Giubb put in his contract that the tele- 
scope should bo tried by the Committee before he sent it from 
Dublin, and our Ecpoit is sufiicient to prove that in oar hands it 
performed admirably Mow it behaves under other nianaj 2 ,cmcnt 
may be a question and before adopting Mr Elleiy s opinion that a 
mirioi which in Dublin fully divided y Andiomcdoc does not deliiio 
well at Melbourne I would sugi^est that there may be other causes 
for this than any fault of the maker or of the Committee who 
passed it 

I The speculum A (which I behove is now in the telescope) wns 
novel touched after you saw it on Eebiuary 19 8poculum E v is 
ropolishcd to remove a slight diffusion of light which you noticed 
and v^hich was perfectly removed by the process Mr Gmbb s 
command of l^ure is so great thit I am ceitain this speculum also 
was perfect when it left his hands ^ 

II It IS possible that the gioat and small minors are not in per 
feet adjustment This ad]ustment is easily peiformed but from 
the construction of the Cassegrun and Gicgonan, any want of it is 
fai more sensible than in the Newtonian 

III The film of vainish if not removed, will, of course be inpi- 
rious Ml Le Sueui in a letter to me somr months ago mentioned 
its existence to which I replied, that if ho had used strouj^ and 
puio alcohol he would have found no difficulty in removing it In 


* This paragraph is an answer to an inquiry by Mr De La Rue 

r 
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T ++ t- Mr TTnwaid Giubl) he desciibcd the film as “ sticky ’ 
Lc as fer afl not viscid Mhea dry, and theicfoio I sup- 
pose that the that ho had been 

altering tlie position o y Performance of tlie mbtinmcnt 

A™ w ot ^ 
;isrLT^ S rr= « a. u. of t^o 

r “r.s -Sao*” 

gieat screws m^or in a state ot sti un 

And'lastly it is possible that Mr Lllcry, though a pioetiscd 
VI And lastly it i sufficient allow incc for the cficct oi 

obseivei may not h telescope of so largo an apcitnio It, 

atmospheiic isturha^t b’^Pit of ohsciviug with anythin^ 

as I tliin , Q TTiph aeliioinatic lie ma} not oisil) icxli/o tlic fact 
thafm tre Treat Melbomne tol’escopc the distnihing cficct would 

^^Sn^rtL^Tpeiation of some of those causes it is difficult to 
■Without aep miiroi until ho 

Hbo ^oote .0 ....p.ooo H, 

(Irnbb s fio-iuc be may be woefiLlly disappoiiitccl ami 

^ As Su Edward Sabine took so much “ Jei 

bourne telescope I wish yon would sho-R him tins kttei 
My failing sight obliges me to employ 

i Is Robinson 

W Be La Bae h‘,q , FBS 


Tn January 1870 a communication dated Nov 8, 18G0, was ic- 
ceived from Mr Le Sueur giving an account of tbo icmo'val of tho 
Scoprto Australia, and of the first ohserv itions m ffic 
It IS here reprmted from the ‘ Proceedings’ of the Boyd Socictj, 
vol XVlll 

A description of the gieat Melbourne lofteotor, and its histoij 
up to the time of inspection by the Oommittoo have boon ‘'O’^mn- 
nioated to the Boyal Society tho foUowmo additional icconut )t 
the doings connected therewith since tho instrument was consi^^uca 
to my care may he of interest to tho Society i 

Mr Grabb commencLd taking down tbo tek scope at tbc end ot 
April 1808 tbis was accompbbhcd m no 

without any difficulty Tbe specula (b;^ tbc advico of Mr 1 assi 4 
wbo bad found tbis method answer poifectly) wore coated ovci witti 
shellac varnish to prevent oxidation on tbc voy ij^^c out tlu} wcic 
then piotected m their cells and on then lover suppoils by slion^ 
double wood casings, and tbo other parts of tbo telescope and m i 
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cliinery cased or otherwise protected The only casual t;y which theie 
seemed to ho any icason to fear could give rise to any serious con 
sequonces was a tilting over of the speculum cases then great 
weight was pcihaps a sufficient guai iiitee from such an event it 
was nevertheless thought piudcnt th it the telescope and machmeiy 
oner ally j should not be left ontiiely to the tender meieies of the 
slniixnng md eixne Ixbouicis I was thcreloic picsont at the ship 
pni;^ Hi Dahlin on boaid a stexm-tug lined for the purpose, lud xt 
tlie 1i iii&blnpmcnt m Liverpool on board the Lmpross of the boas ’ 
d><>ili these opciations wore performed satisfactoiily, and without 
an y sex lous c xsii xlty 

J-Lo Lmpics of the So is’ sailed ft om Liverpool on the 17th oi 
1 bill of Jill} I followed by the \ugust Ovoiland Mail 

On my uiival m Mclhourno I found tliat beyond the selection 
ol a site in the Observatory gionnds, nothing had yet been done 
low u ds the erection ol luei s oi building tins was prineip illy owing 
to tlic fact thii Ml Lllciy and the Boxrd of Visitors hid not eon- 
side i c d the infoimation which they x^ossessed sufficiently dehiiito to 
v\ 111 uit then pi lem^^ the niattoi in the hmds of the Woil s Dtpail 
nielli it h id thercfoie been thought advis xblo to iwait my airiv il 
borne necessiry moditie xtions having been nude in the drawings 
the eoiistrudion oi the picis w^s soon xnoceoded with, and sxtisfae 
toiily teiimnitcd it the bcv^innnij^ of this yen 

In till ini an lime the Inixn ess of the Sc is with her piccious 
c u^o hid niued iftii x ict) long \oy i^c which foi some time 
w IS the cause of much unc isiness p ills of the msliumcnt wcic un- 
]> lelved and tempoiaiily housed the whole ippeaied m f iii order 
the lo wxs ceil uuly no m itcii il d im i^c done to xiiythiiig, 

Axiaiij^cmentb in x)iOt>ie&s foi the election ol a suitable 

building liwas thou^^ht xdvisible to delay mounting the tclcbcopo 
until xjid of the building wis eonsti noted little theiefoie was clone 
foi some time bejond betting up, is acomately as possible, the 
plunimei-bloel b vhieh eont im the polai axis bcainij^s 

1 ho building was comincneocl only in the yeai, and when it was 
thought thitsufficiont progress had been made, the ciaiie which had 
beem used m the erection ol the piois was lomoved to i more con- 
\ c luc lit ijobition xnd the vinous heavy xiarts of the mstniment lilted 
oil io the iloor of the telescope room, ovei the walls oi thioi^h a 
g, q) left loi th it iiuiposc and, foi convenience in ifter opei xtions, 
ill tho 1101 th w ill and noith end oi west wall 

Ihe mountiiij,, was tlien piocecdod with and s itisfactoiily xccom- 
Iilishccl ill littlo more than a wool as regards the mam parts, with- 
out iimeh cliffienlij 

Attempts weio made on two occxsions to use the mstiument 
loi icljustmeni xnd obscivaiion but it was found that the (lust 
(a cli c itlM oncm^ in tho snmmci) and tlio ^nt o msccl by the build 
3 iig iccumul ited to such in extent as to k xd to fc \t of considei xbie 
cl mi igc to ihe boaiings xnd moio delieite paiis of the machine ry 
it w IB thercfoie deemed x'Juident to co\ei up the lilescope as well is 
possible with t upaulins and loa^o it in that state foi some time 
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The bmlding is rectangular, 80 feet long meridionally by 25 wide, 
mth wahs 11 feet high Of the meridional length the tclcscopc- 
room occupies the noith 40 feet the next 12 feet are appropriated 
to the pohshing-machine, crane, and engme the remaining 2S foot 
are divided into two rooms one of which is at present used as an 
office theothei 25 by 14 , is mtended for a laboratory i he move 
able roof is 40 feet lono and runs on rails laid the whole length ot 
the walls the telescope-room may therefore be conipletols covered 
in and as completely uncovered when required, the roof in the 
lattei case resting on the south building which on that account has 
a very low permanent roof 

The loof IS constructed of six triangular wrought iron prmeip ils, 
cross-braced which ahut at each side on a broad hori/ontal phto 
formed of two parallel len 5 ,ths of stout an„le-iron, connected it 
various points by iron bands for additional stien^^tli i bioad ver 
tieal plate is bolted to the outer auele-iron piece There are four 
pairs of wheels 26 inches in diameter flanohed on the inside those 
he along the middle of the horizontal plato^ the jouinals boiiiij^ 
holted to the angle iron pieces which form the pi ite 

The roof is covered with galvanized corrugated non it is there- 
fore on the wnole a somewhat heavy affair The mechanic'll ii- 
rangements for moving are, however simple and effective a stout 
iron shaft runs across the hmlding and gears by wheel and pinion 
on the axles of the two south end wheels to this shaft is fixed i 
spoked hand-wheel, by means of which the operator readily sets the 
roof in motion and standing on a small platform connected there- 


with is himself carried along at the same time 

The design of the roof is due to Mi Merrctt of the Woil s dt- 
paitment °On the whole there is much to be said in f xvour ot this 
rectangular form of roof the temperature even in this ehm ito ti c — 
quently descends too low to bo pleasant but the occasional bodily 
inconvenience pioduced thereby is more than counteibal meed by 
perfect freedom to tho observei and the gratification of knowing 
that the instrument is in the best possible conditions for sitisfxetoiy 
performance Only one really serious annoy-inco have I lound con- 
nected with complete cxposuic I allude to occasional heavy dew 
rendering it almost impracticable to use tho si etching and othti 
papers, the speculum meanwhile lemaimng free from deposit if pre- 
caution is taken not to woik at too great an altitude 

The telescope when housed hes meridionally on the east side of 
the pier and neaily m a horizontal direction, provision h xvin^ been 
made to pie\ent tho tube being lowered beyond a eoitani smill 
inclination 

The piers are m keeping with the massiveness of the instrumt nt 
they aie constructed of lar^^e not to say huge blocks of bis dt ax( d 
to a fine surface, altogether a substantial and bexntiM puce oi 


work 

The height of the walls with reference to the piois is such thxt 
very httle of the sky range is curtailed Tho north wall cuts off 
objects having a lesser altitude than about When resting on 
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the east or west walls the telescope is nearly horizontal m both 
these directions trees interfere especially on the west side, where 
the ground rises This curtailment will probably be a matter of 
very small importance as, with a four feet aperture, observations at 
low altitudes are almost impracticable, and would probably never have 
to be resorted to, except in the case of comets Ihe roof itself cuts 
oif some of the range near the subpolar meridian this, again, is not 
111 ely to bo of much consequence 

The steam-engine, pohshing-machine, and crane have been 
mounted in the room devoted to them this room adjoins and is on 
the same floor (raised 4 feet from the ground, and 3 to 6 feet from 
the floor of the other rooms) as the telescope-room lo the east 
end of this machine-ioom, and communicating therewith a small 
lean to boiler-house has been added in the west wall is a window 
which when open will leave sufficient clear space to admit of view- 
ing a distant neaily horizontal object for the purpose of testing the 
minors 

The large speculum (A) was originally attached to the tube in its 
varnished condition on the flist favourable occasion it was taken 
down and unvarnished — a pioccss which proved more troublesome 
than hid been anticipated The lac was very refractory, and the 
difficulty of icmoval oxagj^ciitcd by the extieme heat then pie- 
valent after a piocess of solution in alcohol, mopping, up, and 
Avashin^ vith water fiequcntly repeated, althoUj^h there seemed no 
Ixc which would still dissolve a lait,e number of maikm^^s caused 
originally by the varnish brush were appaient, and the A\holo sur- 
face had un unpleasant mealy appearance 

It was thought, however that the light lost would not prove 
SOI ions and in any c iso it did not seem that any fuither opoiation 
except polishing would improve matters the spoeuliim was there- 
foio remounted and tried and although it was of course impossible 
to s ly what would have been the cflect of a moie perfect polish, the 
views giv( n of the brighter nebula, were giand in the extreme, and 
loft nothing to be desired 

By degrees, howc-ver, and without much exposuic, the surface be- 
came more and more tarnished, with evident eflect on the peiformance 

In the meantime the second mirror (B) h id been un^ irmshed in 
this ease naphtha was used as the solvent, the solution mopped up, 
and the surface washed with soip and water After i frequent 
repetition of this piocess the surface seemed clou of impiuiiies, md 
though not so bright as I had frequently seen it in Mi Giubb a 
worl shop there were no sij„ns of mealiness, the only unpleasant 
casualty being a considei able pittin^, of two patches some two mches 
squiic, produced by droppings from the muriato used in soldormg 
the tin cover These pittings aio deep md unsi^htl} but the ex- 
tent of surface coriodcd is comparatively so small that the ofTect 
must bo inconsiderahlo 

The specula wcie exchanged about two months ago, and A put on 
the maclnne hut nothing his yet been done towards lopolishing as 
the noc( ssary arrangements have not heen got together for pei form- 
ing that delicate opci ation ^ ith duo convemonco 
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Of wort done, I cannot yet speak witk any satisf iction smoe it 
became at all piacticaUe to use the telescope the histoij yhieh L 
have to relate is a long chapter of weary heait hieakiUo w itohnigs 

with an occasional half hoiii ’a woik 

V Algo was the first object observed for purpose of delineation 
after tlie first nights work little (and that by snatches) as done 
towards it the lapse of time cansea by a new inroad of worl men and 
a long course of extremely iinfavomable weather having c lined tnc 
nebula out of convenient roach The seaich, which was iclnctantiy 
given up will howevei he again soon resumed 

I enclose two sketches, 4403 and 3570 of the lbG4 catalogue 
4403 The hoiseshoe nebula is a giand object conspicuous ind 
with shape even m the findei In the sketch the principal stus 
aie laid down from measmed position-angles about dificicnt cciitics 
they aie not as accurate as I could wish and will be leobsoivcd 
differently under better conditions in no case howc\cr c in there 
be sufficient erior to infinencc m any material degree the coiifij^iira- 
tions of the nebula or the smaller stars sketched iii by oyc 

It ^lU be seen that the si etch contains considerably inoio dctiil 
than the cor’^esponding figure in Horschel s C italoj^iio there ap- 
pears however, to he no marked diffeioncc (with poihaps one c\. 
cejition) which may not be accounted for by the differ enco of iporturo 

The exception to which I allude is the presence of a small but 
conspicuous double star at the s p an^^lo of the 1 not which lies be- 
tween the 'IS and the bright streak the experiment has not heui 
tried of cutting down the aperture to approximffc to m IS -inch 
Herschelian, but the mtunsic brij^htness of the piincip il st ii and 
the presence in the C G H of stars not more bii^jlit (No 3 of 
BLerschel s catalogue is certainly less blight) go f ii to show, without 
this experiment, that the star did not exist as such virith its picsont 
biilliancy at the time of the C GH and P 1 33 obacrvilions 
I have not seen Mr Mason's diawin^, but look forw iid with much 
interest to examining it and his i email s thereon 

The important position of the stai , and the c ireful scrutin^r which 
the knot and its neii^hhourhood must hivo rci)cittdly uncki^ono, 
forbid the assumption that it was simply o\cilool cd by bir John 
Heischel 

The star /3 (I keep to Sir John Iloischel s numbers and Ictteis) is 
conspicuously and beautifully double the companion of considci iblo 
brilliancy about 15 ma^ with its iiresciit biiUinicy iiid tlon^^a- 
tion it should I thinl , he within reach of an 18 inch 

The knot is what I presume should be called usolvi])lo the ip- 
peaiance is spaikling though no discrete stirs cm be sion, c\(cpt 
pel haps a second faint one which is suspected at the s 1 in^le 
Part of the sticak near to the knot is also spail Img but not in so 
marked amannei the other portions appear of the oidmary mill y 
nebulosity 

The famtei nebulosity (S) of the biit,ht sticil pi city well m iil s 
out the bordeis of the almost vacuous line which k ids up to ind 
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past the knot On receding from the lane it becomes yery faint , 
nor IS this faintness uniform hut the appeal an ces aie so fugitive 
that after repeated and painful effort I have been unable to catch 
them the holders, however, stretching to the stais as m the 
figure, aie occasionally pretty well seen On one or tvo occasions 
I have suspected the existence of a hnl between the nebulosity 
about the stai No 10 and the lower portion of the 2S ? this, how- 
ever, requires verification 

At the f end the upper and smaller semicircle is plainly marked, 
the lower and larger very faint, and consequently its exact figure 
uncertain there is ceitamly some very faint nebulosity leading 
ihioiigh the groups of stais noith of the three blight f end stais, 
hut it has not been added to the sketch on account of its uncertam 
figure and extreme faintness 

3570 A small but beautiful spiral The two brighter knots are 
resolvabh the j^reater bn^^htness of these knots is not particularly 
shown m Sir John Herschcl s sketch hut is mentioned in the obser- 
vations tho general gioimd is only slightly nebulous 

Of worl out of the rcgiilai couise amongst other things, Neptune 
has been obseived on some five or six occasions for figure and a 
second sitellite, mth only negative results 

In tho absence of a photographic apparatus to he used at the un- 
interrupted focus of large minor attempts have been made to utilize 
tho 2nd or Cissc^riin ima^o an average exposure of near ten 
minutes on an eight day moon produced pictures which (by no 
means good) were of sufiiciont promise to make it worth while to 
rcfaumo tho attempt under more favourable conditions 

Tho time of exposuio is somewhat surprising and would seem to 
accuse a gioat loss of chemical rays by a second perpendicular re- 
flection but perhaps the more legitimate conclusion would be that 
the inactivity was munly duo to absorption at the surface of the 
hi go mm 01 which was then very ;ycUow 

The spectroscope arrived some time ago, but has not been much 
used it IS thoUj^ht that for stm work of any value some modifica- 
tion will be required piincipally the exchange of the piesent coUi- 
mator foi one of longer focal length A j^reater dispersion, more- 
ovci, seems desirable foi nebular work howevci for which it was 
mainly dfsi^^ncd tho spectroscope in its piesent form, which is handy 
and compact will bo of much seivice 

Toi spectroscopic work on ob]ects having a sensible diameter, the 
v^icat telescope itself labours under some disadvantages, the enormous 
foe d length and consequent magnification of tho ima^e is a serious 
income nienco m tho case of funt objects and may be only partially 
remedied by a suilsblo condenser This magnifying of the imUj^o 
ra ly however in some cases bo ad\ aiitageous I allude to the pos- 
sibility thereby afforded of viewing small definite portions of mode- 
1 itcly blight objects unfortunately the objects vith whrch we have 
to deni aie seldom of such a character 

Of nebula}, Orion has been cximrned for purpose of practice 
The tluee lines are plainly and con&picuousl} seen the hvdrogen 
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line IS comparatively miicli fainter than I had anticipated and dis- 
appears in the fainter portions of the nehnla 30 Dorado shows the 
nitiogen line with facility the second hne certainly hnt not in ill 
positions, and alwayt^ with difficulty the hydrogen line is suspected 
only I can see no trace of a continuous spectrum 

7 } Ai^o has been observed on only one unfavourable morning the 
nitrogen line was seen over a considerable space of the presence or 
absence of others, oi of a continuous spectrum, I am unable to speak 
with certainty 

With respect to future operations it is intended that at first the 
routine work shall consist of a detailed delineation of the objects 
figured by Sir John Herschel or any others which may piove in- 
teiesting this will take some time for even without the impedi- 
ment of cloudj weather the dehneation, with any degico of satis- 
factory correctness, of a moderately large nebula requires a consider- 
able amount of work and careful and ficqnent scrutiny It is hoped 
howevei, that this work will by practice bo found less painfully 
difficult than it is at present 

The spectroscope wiH be used as much as possible the moon 
photographed and attempts made to photograph the nobul c, w hen 
a photographic apparatus has been procured and sta^jing photo- 
graphic room &c added to the building It is moieovei, hoped 
that before long a refractor of some nine inches apeituic may bo 
procured to he mounted with the reflector, or, prefer ibly, as a 
separate instiument 

This telescope besides being of much general use will find much 
and valuable employment in detoi mining micromeiiic illy the cliiot 
points in the nebulae under examination with the leflecioi, with 
more expedition and accuracy than at present for spcchoscopic 
work this telescope would he a valuable adjunct, espcci ill}' if it bo 
constiucted of such compaiatively short focal length as scorns now to 
be practicable 

The gieat interest which the E-oy il Society have taken in eveiy- 
thiiig connected with the Melbourne rcflectoi is my sole iiiology for 
sending thus early such a meagie account 


XYI Verdon to Edwan d Bahme 


8 Yioiorm Chambcis 
Victoria Sfcioet Wcstnnnstei 8 W 
Fobiuaiy 22 lb70 


Sib, 

I am directed to express the thanl s of the Government of Vuton i 
to you and to request that yon will ho pleased to convey Hum to 
the Telescope Committee foi the vciy valuxble advice issistincc 
and supervision given by you and them to the construction of the 
great Melbourne telescope 

The instiument is now cn^jaged upon the woil foi A\hieh li 
was intended md the Goveinmeiit of Yieioiia tools foiwaid 
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to the importaiit astronomical results which it will doubtless 
achieve 

I am further diiected to communicate to the Eoyal Society a 
repoit by the Grovernment Astronomer upon the working of the 
Telescope a copy of which I beg leave to inclose accordinj^ly 

Ecfcning to the requisite appliances for photographic work men 
tioned in Mr Ellery s report the Chief Secietary observes that 
whatever sum may be necessar} for the constiuetion of the appa- 
ratus wiU be veiy gladly provided by the Government 
I have the honoui to be, 

Sir, 

Your most obedient Servant 

Geo "Verdon 

Agent-- Qene'i al fo'i Vzctot la 

Lieut Ginualbi'i h Bahine A C B , 

Fuebident of the lioyal Society 


XYII Ml Ellery to Sir Edivai d Saline 

Melbourne Obseivatoiy 
Januaiy 3 1870 

My 1)1 VR Sn , 

^ ^ In a letter to Mi Airy I mentioned the bad definition 

of the largo minor (believed to be thxtl iiown as A) which was then 
111 the telescope Under the most favourable ciiciimstanccs I never 
once obtained with it what I could c ill modei ately good definition I 
tried it on Saturn many times but could not get an-v detail whatever 
The larger division in the ring was visible, but was never distinct 
beyond this nothin^, on the ring or the planet itself could be made 
out I have, however, novel had any ei^perience in observing with 
luge leflcctors, noi with redactors larger than 8 inches oi so and 
therefore may not have made aU the allowances I should have done 
but aftci ovci twenty ycais constant observing with telescopes of 
various lands, my statement that the definition with mirror A (‘5^) 
was not good may be entitled to some weight and when this state 
merit is endorsed by Mi Lo Sueur, who has very recently observed 
with laij,o leficctors in England and Ireland, the Committee maybe 
assured that the statement was not made with any desire to find 
fault or to convoy anything but the actual truth of the case The 
minor A at first had a mealy yellow appearance after the lac had 
been removed w hich was thought to be due to a httle residual var- 
nish Ihis dull mealiness increased till eventually Mr Le Sueur 
was oblij^cd to change it for B(^^) The telescope performance is 
very much improved with B (^), and on several occasions I have 
obtained views of Jupiter and multiple stars, when the definition has 
boon cYceHent 

The metal m mirror A on microscopic examination, I found not 
to be homogeneous, the surface being as it were reticulated Masses 
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of good alloy, bearing a fine polisb, are intersected by reticula- 
tions of a yellow alloy, which appeals somewhat porous, and fiom 
which all the oxidation seems to aiise hlo such state of metal is 
presented by mirror B which is now in use 

is fai as regards the mechanical airangcmcnts the tclc&copo is 
m capital order 

I have i^iven to oni Government a brief report of the election 
of, and subsequent work with the telescope a copy of which willy 
I believe be sent to the Committee 

Mr Le Sueur has been fully occupied during every available mjit 
with nebular work A few nij^hts since he observed the spcciium 
of ri Argus and found it to contain bright lines C and E (hydiogcn) 
certainly others not so distinct probably part of the nitroj^cn spec- 
trum This IS a most inteiestmg discovery with respect to a stxr 
with such a laige variability Mr Le Sueur sends these observations 
to Mr Stokes by this mail 

,}r If 

I remain 

My dear Sir, 

Yoius faithfiillj 

Eobi L J 1-LTiiiy 

Sir Ed Sahine Boyal Society London 

XYIII Fiom Chief Secietcay MacFhei son to Mt Vtidon uiclosimj 
Bej)07tfiom the Government Astionomcr at Melbonnu 

(Copy) 

THE GEEAT MELBOTJENE lELLSCOEE 

Victoiia Clnof Soci etuy s OOfico 
Melbourne Jan J 1S7() 

— The great Melbourne telescope having now been in fiii 
woiking order some thiee or four months, it axipcirs to bo i fiiting 
time to request that you will convey to the Telescope Cominittc c of 
the Eoyal Society thiough the President Gcneial feabinc, the th inks 
of this Government for their veiy valuable advice, assist nice, and 
supervision in the construction of the instrument whic h is now en- 
gaged upon the woil for which it was intended and, it is hoped, is 
destined to achieve important astronomic il results 

You will be good enough to communieite to the Eoyd Society 
the inclosed lepoit of the Government istronomcr which iltlioUj^h 
in some lespects not so satisfactoiy as could have been desired vcill 
be read with much interest It is unnecessary foi me to s ly ih it 
the Government will make provision foi meeting the cost of the pho- 
tographic apphances, to which icfeience is made 

I have Ac Ac 

(Signed) John MvcPhlesok 

GtoicjeF Veidon Ebq CB 
Agent General, London 
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(Copy ) 

Obseivn-toiy Dec 31 1869 

feiR — I have the honour to submit for your information a repoit 
of the erection and subsequent working of the great Melbouine tele- 
scope The telescope arrived in ITovembor 1&6&; and its erection at 
the Obsci\atoiy was commenced early m Janiiaiy of the present 
year The building for its protection vas not completed till June 
and the final fitting up of the telescope finished caily in July 

Fiom a lopoit furnished by Mr Lc Sueur (the astronomer in 
chaise) I c^tiact the following — Observations were attempted as 
eail} as April in this year but the telescope vas not in fan work- 
ing Older till about the middle of August, smee which date observa- 
tion has progicbsed more oi less satisfactorily 

The pimcipal work has consisted in examination and mapping 
out of ncbulso but the very unfavourable weather throughout 
almost the whole season has prevented much prOj^icss 

' Of other v oil position observations have been made of Wm- 
nccl 0 s periodical comet except in so fai that largeness of apcituio 
may permit the iollowin^ up of a comet to a late date the great 
telescope is of coin so, unsuitcd to that kind of worl , and bad weather 
it the critical time prevented a full utiluation of the above-men- 
tioned pcculinity yet it is thought thit the liter observations may 
be of ^ aluo in filling m the senes which will have been obtained in 
Europe 

When fnouiably situated IsTcptuno was observed on many oc 
casions for examin ition of fi^^ure and deteetion of new s itoUito, with 
negative results in both cases ’ 

With respeet to spectroscopic obsor\ations Mr Lc Sueui says — 
The spe etroscope furnished by Mi Giiibb has already inoved oi much 
semeo for nebulai woil lor stir work as far as I can at piesent 
]ud^e itisunsintjblo nevertheless i very import in t observation has 
1 itcly l)etn made theiewith, sliowm^ that the spoctium ot the variable 
7 ) Ai^o is eiosscd with bright lines lo follow up this, and stn 
obseivation generally, to much purpose vouldrequiie a eonsideiably 
modified spectroscope Ibo one now on hand was intended spe- 
cially for nebula} worl , and for this it is as competent as could bo 
d( sued ’ 

Nothin^, has yet been done in cclestiil photogi qihy It was 
supposed that the original vote would hive been sufficient to cover 
the expense of i suitible ifiiotographic ippaatus, but the many 
extra expenses incident to pad mg shipment (Xc exhausted the 
aviilable timds Ihe Iloyil hocuty of london, however, deeming 
it of 5 -,ieat impoitanoc that the telescope should bo fitted for photo- 
gi iphic woik kindly tool it upon themsohes to order the lequisite 
appliinces which I believe no now in course of construction by Mi 
Giiibb (the mal ei of the telescope) 

We ire not yet inlormed ot the exact cost of the a])paratus, 
but it will bo neecssiry to relieve ihe Iloyal Society ol its self- 
imposed Imiden 

In my icpoit to the Jioaid of \ ibitois ui April last T icfeiiod to the 
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construe tiion of tke telescope, but coxild not at that time speak of its 
performance or capabihties but during the several months^ use 
since then, Mr Le Sueur has tested its performance most carefully 
and although I have had no prior experience with reflecting tele- 
scopes of such dimensions as this, I have been enabled from frequent 
observations to form an opinion of its powers 

"With the large mu r or first used the telescope certainly did not 
perform so satisfactorily as could be desired and making all allow- 
ances for atmospheric disturbances the definition was never good 
but with the other muror (supposed B) it became very much better, 
and Mr Le Sueur speaks of its performance now as ^far more 
satisfactory ” The large muror first in use has become very dull 
from a pecuhar kind of yellow tainish, and it is highly probable that 
it will have to be repolished before it is fit for much service and 
considering the great delicacy of the operation and necessity of consi- 
derable experience m its performance it will be advisable to obtain 
a supplementary metal muror of 12 or 15 inches diimoter vhich 
should be figured and polished not onl} for the practice of the astro- 
nomer in charge of the telescope but also for the tiaimng of the 
assisting workmen 

The building for the protection of the telescope is m mo t respects 
satisfactory The pccuhar construction of the loof lenders the ex- 
clusion of dust a drfecult matter but much I believe can yet be 
done to improve it on this score The i oiling gear, by means of 
which the roof is traversed from over the telescope was somewhat 
defective at first but has since been made to work satisfac^ only 
The pohshing apparatus with its diivin^ steam engine, aie in their 
places and ready for use whenever they may bo rcquii cd 

The necessary stages for testing the mirrois when on the polish- 
ing machine aie now in course of erection A photographic room 
has been elected in the telescope-room, and will be ready for use in 
a few weeks 

There are several aiiangements and appliances yet required before 
the telescope can be said to be properly provided amoUj^ which aie 
more convenient observing-seats drawing stands and the erection 
of a platform outside the telescope-room for photographic opera- 
tions Some of those are aheady in progress, and should sufficient 
means be available, will soon be completed 
I have <Lc d,c 

(Signed) Eonmi L J Lllpry, 
Government Ast^ onomtr 

The Eon the Commissioney s of C^own Lands and kiutvey 


XIX Rev D) Rohinson to Edwai d JSahine 

c -n March 1870 

My deae Sie Edwakd, 

I have lead with iileasure the copies of letters fiom Mi Verdon 
and Mr MaePherson, which have sent me, on the subject of 
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the gieat Melbourne telescope, und the accompanying report by Mr 
Ellery 

The former acknowled^^es in most gratifying terms tbe share which 
the noble body over which you iireside had in carrying out the grand 
scientific conception of the Victoria Government 

Ml EILeiy s report is not less important for it shows that the 
difficulties and objections which always beset a great and novel un- 
deiial ing are clearing away and a bright and prosperous view is 
Ojicnino of the future 

Of the objections which were numerous many have been circu- 
lated in the Melbourne papers and some have been communicatee! 
not only officially to me uid Mr Grnbb but also to others m this 
country through whom they have ^amed publicity 

(l) One of the compl unts icfcircd to in Mi Eller} s ropoit is that 
a propel observing chan was not furnished along with the telescope 
The Committee requested Mr Lc Sueur, when m London, to examine 
the most approved machines for the x>uipose and gave him emte 
Uanclie to order that which sppeiicd to him the most suitable He 
selected the Dawes eh nr and if it has failed in its object, he is the 
only pci son lespon ible loi the fnluio 

(ii ) Ml Le buciii thoHj^ht it necessary to alter the eyestops of 
the eyepieces from their noimal position, influoncod by the hope of 
a little niciease to the field of viev, but at the cost of more than 
equivalent loss of li^ht 

(ni ) Mr Lo Sucui complained that the spectroscope which was 
sent out was not adapted for all spectroscopic uses, and that the 
Cissograiii telescope laboured under some disacE antagos on accoimt 
of the great si^o of its secondary imaj^o 
Tho objection derived from the laige size of the image may be 
removed by condensing the image by a convex lens, cither sphciical 
01 c}liudnc il The limit to which this c m ho done is determined 
by the condition that tho vcij^ency of the condensed pencil shall not 
exceed that of tho colli nitoi s object glass In the case befoio us 
the verj^cncy of tho i x}s of the second image=-jE. and that of tho 
collimator = , so ihit tho ima^,© can be condensed to of its 

diameter, and its hrij^htncss increased a hundicdfold 

As Ml 1 0 Rueni has 1 xtcly been doin^, \ cry good work with this 
spcctiobcope on nebulm andjilancts, he has probably m some measure 
sui mounted his difficulties and that which ho still seems to foci 
about its application to stars wiU similarly disappear by the use of 
tho cylindrical condenser 

When this spectroscope was consti noted it was not supposed that 
a high disperse e power was available foi nebula) and the highest 
for which it wis fuinishcd did not give more than 5 5 degrees of 
dispeision from B to G A compound pnsm of Mr Chance’s new 
dense fc,lass can bo fuinishcd at a model ate cost, which without any 
altei ition of the spcetioscopo will give double the dispersive powoi, 
probably sufficient for everything except the sun and I have di- 
lected Mr Grubb to send one out with tho photographic appaiatus, 
which is now ncaily completed 
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(iv ) Mr Le Sueur complained tliat tlie micrometer s field of view 
IS inconveniently small The size of the micrometei was however, 
decided on after a careful discussion in eveiy step of which he tool 
paii and to which he appeared to assent An oidiiiary micrometer 
with an illuminated field is quite inadmissible for neoular woiL and 
the only alternatives were one with wires illuminated in a daik field, 
or a double-image one I had a strong inclination to tiy the latter, 
of vhich an elegant form was long since described in the FhilosO’- 
pineal 1 1 ansaotions by Itamsden in which the small miiroi of the 
Cassegiain is divided, and its segments aie separated as in a heli- 
ometei This howcvei, has the ^^leat disad\ ant i^^e of halving the 
light of the images and fiiither lessening it by requiiing i dia- 
phragm to be placed behind the small minor twice its di imeter 
In the illuminated wire miaometer the vision of nebuloo is least 
interfeied with but the ajipaiatus lequiied for its illumination is 
bulky, and if it had been apphtd to the lowest power vould have 
attained unmanageable dimensions 

It was therefore resolved on to m iko it of a size which would bo 
sufiicicnt to determine with accuracy the places of the stars of le- 
ferenee and to complete the maiixniig of the nebiilce by meins of 
glass giatings which on account of the t,icat equivalent focal length 
of the telescope, admit of much accuracy 

In leference to a doubt which has been expressed by Mi Le 
Sueur ill regard to the figures of speculum A and the small mirioi, 
which he consideied were jointly affected with spheiical aberiation 
I ma} remark that he had himself seen many difficult test objects 
with that speculum in Dublin in paiticnlai he nas picseiit when 
the Committee tried it assisted by Mr Lasse 11 It was then re- 
mail able for the clean sharp diskb which it gave to Invest us 
Ind as speculum A does not appeal to have underj^ono any pioccss 
since it left Dublin which couLd altoi its figure, the only possible 
mode of accounting foi the aberiation if it leally existed is that 
he used the small speculum which he saj/S he repolished after 
its ai rival at Melbourne, probably without paying attention to its 
figure 

As to the strange deteiio ration of speculum A s surface, I do not 
think Mr Elleiy s explanation of it in his letter to } ou is pi ob able 
namely that it is composed of a yellow alloy disseminated thiou^^h 
masses of good alloy bearing a fine pohsh I have never seen any 
occurrence of the kind and it is very unlikely as the alloy is of 
atomic proportions It cannot have been caused b} any action on 
the metal of the lac varnish with which the suiface wis covciod 
ISTo such action was observed on speculum B which was similaily 
protected And as fortunately the piece which vas cut out of the 
centre of speculum A had been preserved and polished I icquested 
Mr Giubb, on hcariiij, of the matter last August, to v aimsh the disk 
with lac vainish, such as was used with the lai^c speculum and I 
have lately exammed it The vaimsh can be porlectly removed 
leaving no trace whatever on the surface and I ma-^ add that there 
IS not the slightest appearance of the yellow alloy suspected by hlr 
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Ellery li is exceedingly improbable that my chemical agents could 
be present m the hold of the ship likely to penetrate the yainish 
and even if such had been present it might be expected to have 
acted on speculum B as much as on 1 

I learn from Mi Bo La Itue that lac contains, in addition to the 
resinous matter of -which it is chiefly composed (and which is easily 
soluble in alcohol) a ceil am jiioportion of a lind of wax which is 
fai less easily acted on by th it roUj^ent If the pioccss for icmovm^ 
it was not c 11 dully conducted this waxy matter would remain 
mottling the suiface Now I do not think the pioccss was caiefully 
conducted foi I am infoimed by Mi Le Sueui that methylated 
spiiit was used instead of pure alcohol this does not seem to have 
boon laigcly applied and ittciwaids the surface was ^ mopped with 
water ’ 

If Mr Le Sueur had piovidcd himself with a quantity of fine 
carded cotton and absolute alcohol and, soal ing rolls of the cotton 
m the spiiit had j^ono ]) iticntly and caiefully over the suiface it 
seems veiy piobable that he would have by these means obtained i 
white and biilliant suificc, such as wc hive with the disk lire idy 
mentioned ^ 

In an} case howevci the use of watei v as quite improper 
If the }cllow stain bo tainish it might yet be icmoved by rub- 
biiij^ vith slices of lemon iftci it has been tIioiOi((jlihj ascei tamed 
that no lie can be picsent 

bhould this expedient liil thcie is no resource of course but to 
rc polish it But I hope this will not bo attempted until Mi Lo 
Sucui has had a good deal of prcliminaiy oxpciicnco As a moans 
of ac(pnring this I quite concur in the ncco'^sity of sending out for 
practice a disk of speculum metal of 32 or I-i inches diametoi, as 
recommended m the report But something more than this will bo 
necessary You miy polish a speculum to the highest lustre which 
yet will show you nothing at all It ma} not bo paiabolic, may bo 
polished in lings oi, thoUt,h the ^cncral figure be coriect, it may 
be covered with innumorxble little elevations and hollows desti notice 
of good ^ ision 

The disk, therefore, should be mounted on its own special system 
of equilibrated level s, and tested in a telescope 

Bui the oper itoi must keep in mind that even when ho succeeds 
m making his speculum of 12 inches define perfectly well still he 
will have much to learn be foie he can bring speculum A to anything 
like tlie pcifoetion which it hid in Dublin 

I will conclude this lon^ letter with a few woids which I hope 
will 1)0 useful to the Mclbouine astionomois 

It IS veiy difficult foi poisons who are only comersant with 
tolcscopcB of model ate size to foim m idei of the excessive disturb- 
ing mfluenee which ciicumst inccs of temperature exorcise oninstru- 

^ Tn fiio lubiun y Numbei of tlio AsUonoinicil Society s Monti ily Notices Mi 
LaBscll stxics that lie lias icniovcd attci ti^jlii yens i coveun)^ of lie Irom liis 
2 feet spoculum and that its bidhancy is perfect lie however used absolute 
alcohol 
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ments of siicli enormous aperture as this Even m Ii eland, where 
the annual range of the thermometer is hut small, and the air is 
generally charged with moisture the number of nights on which even 
a 3 feet reflector can be used with complete success is very small and 
at Melbourne wheie these meteorological circumstances appear to 
take a fai wider range, the difficulties must be immenselj in- 
creased 

It IS also probable that the telescope s being enclosed under a i oof 
may make the diffeience of temperature between the great speculum 
and the atmosphere greater at the commencement ot the evening s 
operations than if it had been mounted in the open air Ihe roof 
should therefore be opened an hour or two before beg^mniiij^ to 
observe 

The hno of work which this imposes on the astronomer is evi- 
dently to delineate the coaiser and more obvious details on nights of 
bad defimtion, and to devote those rarer and moie precious ones to 
examining the finer and more delicate characters of objects 

It also may not be unnecessary to point out the great importance 
of always attending to the adjustments of the specula and to the 
fiimne&s of connexion between those specula and the tube The ad- 
justments are more complicated than those of the achromatic, and 
more hkely to alter but they arc easily made and any neglect of 
them tells powerfully against the performance of the instrument 

(Signed) T It Eobinsojh' 


XX Mr De La Hue to Sir Edward Saline 


The Obseivatoiy 
Cranford Middlesex W 


April 22 1S70 


My nrAR Sm Edwahi), 

As regards the additional prism requisite to give moie disporsno 
power and some additional lenses I have no hesitation in recom- 
mending that these should be sent without delay to Melbourne 
I suppose that the functions of the Melbourne Icle cope Com- 
mittee have come to an end with the completion of the photographic 
appaiatus, which was the last of the appliances they were to super- 
intend but I presume that notwithstanding the tcimmatiou of 
then work a recommendation from the members of it would h xvo 
weight with the Yictoria Government Assuming this to be the 
case, I do not hesitate to recommend that a 12-inch disk cpoiind but 
not polished, glmder and polisher tube and cell, on the plan of the 
large one and one or two secondary specula also a diagonal mn ror 
together with some convenient stand to enable Mr I o Sueui to 
direct the telescope on to a star, should be sent to him foi it is 
most essential that he should be put in possession of the means of 
acquiring the art of figuring the specula of the great telescope 
I do not suppose that these things should be furnished without 
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bnt Verdon and altogtthtr the> maj cost ^100 

gmed insignificant m relation to the object to he 


I am 

Youis most sinceidy 
W Dn La Efe 


i NC O&UJ 1 fe 


Itev B) Eohinson to E Saume dated May 4 1870 

homnT'lp’^ 7 ^ estimate for a timl Telescope foi Mel- 

bouine of m hioli I send another to De La Piie I think i veiv low 

tcl-scopo 01 considliable 
IriT^ if not w Oil ccl in the Mclbounio Obborvatoiv, could 

T Ii '' i'’i b ’^Iien It li-Ki none its woiL with lo feneui 

1 Should not however venture to older it without youi obtaining 
I'll \ eidon s opiinon on the subject 

(Signed) T E Eobxmson 


Hie Ob ivitoiy Cuinfoid Middlesex W 

nr c MiyG lb7(J 

All DP VI Sir Ediyari), 

. ^ of Ml Giubb’s tendci as to details and prices 

tlic onlj tlnn^ thit stril os me is the dcsii ability of haiiii^ binall 
ciiclcs Kill hod coarsely on brass simply foi facihtating the findii g 

0 0 j(c s ibis xddition ivoiild not cost much sa\ additional 

1 ivnte almost m the s ime ivoids to Dr Eohinson 


(Signed) 

The amount of the estimate was £165 


M APiPN DU Lv Pxrp 


XXI Bi'i Edward Sahme to G F Ve)don^ Esu^ O B Aqent- 
General, 

The Eoyal Society Buihngton House 
^ May 7 IbTO ^ 

My dpar Sir 

I cut lose Mr Ginhhs estimate of the cost of the small reflecting 
Iciest opi pioposcd to be supplied to the Melbourne Go\cinment as 
in addilion to the Gieai luflcctoi now at woih together with 
notes iioni Dr Eohiuson and Mr De La Eue appioving of the s ime 
On lecenm^ youi saneiion Mr Grubb will at once proceed 

(feigned) Edwapd Sabine 
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Rev Dt Robin on to Rii J'ditard '^abim 


Obsirynioi V Annaji 
IVl n I ) 1 70 


Ml in VTl RTl ND -r -I 1 

Ihc ciicumst uicts ^vludl induced Mr P*- ] ^ 
comnund the iinu is(d outU^ to AduchMr Vudon itius lie these 
111 Ml l<lki> s lepoit it IS leeoinmeiided th it i disl of speeulum- 
inctil should be suiiplud on mIikIi cxp< inn cuts should ho midc 
foi the puiposeof ^iMii^ the Melhonine islumoineis th it oxpcuence 
111 pohsliiii^ speeidi ’leithoiit \ilueh my ittenipt to lepohsh the 
liii 0 spcculuiu ouid piol) lOl} ilnlun , t , o 

Itoeeuiiedtoiis ho^^e^el tint it is sneeess of 

siuh expeuraciils tint the opei itois should h i\i Ihi nn ms oL iseei- 

tuuiin inm 1 ii till u ill ils nu siKecsstul fm it ’7"' J 

a iiieeidiim to i hi h device ol bidli iiiiy whieh yit lion del its i f 
ilb iniue will per loimhidlj in i tel. seope Optimn ti^ tin hv 
niilnn the speculum into i tempo, uj tel. scope m.l e x iminin < 
11, tell dill <11 11 utilrcnlsiu pined P'' J p ^ ^ 

test is onh iMilihle to i ceil , in ext.nl md mIi. tin 1 i> t 
donee ol neuiacYis to he old im< d ( is is the < is. m llu mstmi. ) 

l.eou e mu t uUmiitely ho hid to tho ohsei v ilu.ii ol n il st irs 

llus le.nui.s tli it the olisenei should hui th. nit ms ol 'pp 
the expeimii, 111 telos.op. to mj put ol the si \ it shoiil. t ni<- 

1.11 e he pi ondtd with some suit ol i st iinl nie sp.iuhmi ho l d 
b< suppoited 111 i wiy cm< 11> eoin pomlm to th it lu nlmh the 
cu d sK.uhmi 11 suppiitid m It box is ith.iwi. th, sum pi.i- 
Jortnm ol ulioued tlu pohsbm luul.m. wlmh lYp^- 

piribolio h,uie tilth, mill p.nilum noul.l md <lo so to the I in< 

“Vi It ippc.i.d to us unwise to nuliinei this, .xp. nnnids hy 
,11 c.onomi wlmh lb u.d <d iiiiimtlm.i lh< < ost <d th, piopos.d 

hi 111.1 will h< Imi Idlh mmt tlnii tint ol my (im posseHsiii^ the 
LipiiMit. si. uhn. s md 111. lull. IS imutiomd ui tho 
would umlouhUdly ho inoie tll.iln. tluu 7'"' 7;!',!’ 

could bi f,otuploilln ounsioti Ihe Inn moimtiiif, is ibsoluttlj 

1 01 these i.nsons I hope Mi \n(lou will con idei tint these 

cxtunnitins ai< esse id uilto supply m„ th. deliiu iny m.iitumed iii 
MiHleiysuport Yoensenr 

1 U Kobi^son 

fSn I (hiaid Salute, K 0 h 


Will Mr Venlon to hu IMuciul bahme 

S \ icloi 1 1 ( hnnilu 
\utoTiaSijHt WtMlnnnHUr S 
May 

Ikkiun to >oui ccmimnmc itions xipou Hit Hulptct >1 Hif' Mcl- 
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bom lie telescope and to the snc^gestions of the Committee, that the 
deficiencies mentioned in Mr Ellery s report should be supplied at 
a cost not exceeding <£165 I have the honour to inform you in 
reply to your inquiiy that in m} opinion the Government of Yic- 
toria will sanction the expenditure pioposed in accordance with the 
assuiancG given by the Chief Secletar^ in his dispatch of the 3rd of 
Januny last addicssed tome the sub tance of which I have alieady 
communicated to 3 on 

I have the honoui to be 
Sir 

Yom most obedient Seivant 

Geo YrnnoN' 

Agent- Gen ei dl j'O't Vi ctoi la 

Lieut General Elitayd Schnie KO B PUS , 

Burlington Hou r W 


Pipoot of the Government AHf onomo to the Boaicl of Visitors to the 
Ohseivatoiy r eacl at the Annual Visitation Maich^l IbTO 

TUr GREAT MELBOURNE REFLECTOR TELESCOPF 

At the date of m} last PeporL I was unable to give any further 
account of this instiumcnt than of its aiiival, the woiLmanship 
sGlc of consti ucl ion and paitial erection which wis not sufficiently 
advinccd to admit of any test of lis optical capabilities I however 
mentioned scvcial m itters whcie some altciations and additions of 
no j^ieat impoitincc had to be made and also to the fact that it 
was foiiunatc we h id not built the inois before the telescope aiii\od 
in constf|ucncc of some crioi in the plan for them which was sent 
from Duhliu 

Ihc puiieipal altciations lefcned to aio these — 

In consc(]iicnco of the difiPcrenco of latitude of Melbourne and 
Dublin whole the telescope was mounted duimg constiuciion the 
hoii/onial cloci connecting -shaft had to he lengthened the voitical 
shaft leading to R A sector shoitoncd and a new support made 
for it 

A new ]ouxnal for the upper part of the shaft for quick right 
ascension motion — as the original one could not he 1 cpt in position 
owing to in sufficient bearing 

As regards the piers— in the drawings sent to us by Mr Grubb, 
the rccc§s in the pier for the clock was too small by a considerable 
amount and h id the inois been built consisting as they do of laige 
blocl s of finely cut bluestonc, the south pier at least would ha'vehad 
to he taken down to rectify the crior The base of the piers too as 
shown in the drawings would not have allowed the telescope to be 

* It appears from Mi Giubb s statement at page 5 of a pamphlet published 
bylnrn in Mai ch 1870 that the tracing fiom a drawing pm posely made for 
piers sintocl to the latitude of Melbourne and which bad been sent out as m 
striKtions foi tht erodion of the pioie hod not b on foPowed in their erection 

T) 2 
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brought sufficiently near the verticil to adinit of the icmoval or 
replacing the laige mirrors except at such an as voiild be at 

the least vciy inconvenient And furthei if the lowei pici had 
been made according to drawing its width Tvoiild ha\e pi evented 
the telescope being bi ought to the meridian on eilhei side 

Additions had to be made to the Einder Telescope, as no convenient 
means for adjusting it parallel to the luge telescope had been pro- 
vided A new bcaiin^ with centeiiiij^ seicws was thciefore made 
to leplicethe orii^^inal bearing which admitted of no motion It 
was also found neeesbaiy to put a focusing rack and an illuminating 
anaiij^emcnt to the finder 

The final fittings of the telescoi e veie not completed till early in 
Inly as the buildin^ foi its piotcction was not thoroughly finished 
until then Observations weie, however attempted as early as April 
but the instiumen was not in fair working oidei till the middle of 
iugust, fiom which time observations have been earned on re- 
gularly 

The miciomctei, which had not ariived at the time of the last 
llepoit leached us in Jul} and the spectroscopic apparatus in 
Septembei 

In a report on the state of the Great Telescope which I furnished 
to the Eonouiable the Commi sionei of Ciown Lands and buivey m 
December list I rcfciicd to a p>hotOj,iaphic apparatus which I had 
incidentally Larnt w as ordered by the Telescope Committee of the 
Eojal bociety to be made I stited It was supposed that the 
oiij^inal \ote would have been sufficient to cover the expense of a 
suitable phot 0^1 aphic appi atus but the many extra expen es inci- 
dental to picling shipment, de exhxu ted the avulable funds 
The ] 0^ il bocicty of London howcvci deeming it of ^^reit impor- 
tance thit the telescope should be fitted foi plioto^iaphic woil 
kindl} tool it upon themselves to order the requisite appliances, 
which I believe are now in com sc of construction by Mi Grubb, 
the mu Cl of the telescope Wo arc not yet infoimed of the exact 
cost of the apparatus but it will be nccessaiy to iclicvc the Iloyal 
feocicly ot its self-imposed bin den ' I have had no intelligence of 
tnis apparatus beyond that conveyed by Mi Giubb in letters to Mi 
Lc Sueur I believe it is in com sc o^ constiuction but I have no 
definite knowledge of the fict, or of iLs jirobable cost when com- 
pleted 

The telescope has now been fairly at woik for seven months, but 
unfortunately the frequent cloudy and hazy wcathci which mtcifcrcd 
so considerably with the transit and zone obseivations very much 
limited the number of nights upon which good woik could be done 

iit fust the 1 irgc miiro (called A) w as mounted in the telescope 
but the dcfinil on with eithci of the small miriois w^'is not t^ood and 
it soon ^ot strongly taimshcd subsequently in September mirror B 
Was substituted and the telescope performed much more satisfac- 
torily Mith respect to this and other matters. Mi Lc Sucui lepoits 
to mo as follows — 

‘‘The general woil with the Beflectoi has consisted in the exa 
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Tninxtion of tlie nebulcB Foi obvious ica&oiis thobo already figured 
have been specially ittciided to and tan piogiebs has been made 
both in then delineation ind spectioscopic examination 

As mi^ht be expected the nebulde as seen with the Melbourne 
Itcflectoi in man^ ciscs difihr considciably fiom the Cape of Good 
Hope cli iwiiij^s but is far as niaj^ be judged at piesent the difiPer 
cnees do not ippc \i to be gieatei thin mi^^ht be expected from the 
difieieiice of the instillments An exception howevei must be made 
in f l^onr of the ncbuli in Ai^^o, whose piesent appeal ance is not 
readily aceoiintcd foi exeept on the snpposiuon that enoimous 
chaiij^cs have tal cn place since the d itc of bii John Heischel s di aw- 
ing Spectroscopic obsei\ liions of the stai in this nebuli and ot 
Jupitei hive afioided mteicstmg icsnlts 

Of worl Old of the usual course Neptune was examined on 
many occasions when neai opposition but the closest attention failed 
to detect a new satellite oi to affoid iny su picioii of peeuliiiity in 
the the position of the planet however was nufa\oiuable 

and the itmospheiic conditions on no occasion unexccptionihle 

Winn cel e s pci iodic comet was picl ed up eaily in Auj^nst but 
was not obseivod foj position befoie ()ctobei a set of obser\ itions 
weie then mi do (xicndii^ to Oetobei 23tli, unfavourable weathei 
pie\entin^ tlie following, up of the oipeet to a latei date from ac- 
counts, however which hx\c 1 cached us it appears tint the Mel- 
bourne telescope was by i few (la\s tl c 1 ist in the field 

I aig^c mill 01 A w is t il cn elow n ind icpliccdby B in Scptembti 
the definition of V m combination with cithci a oi h was not satis- 
f icioiy the ic isoii foi le placing it hj the othei, howovci was on 
xeeount of its t iiiiished conehtion 

^ ihe j)ci form luce of the combiiiition La as icg irds dehnition 
w is consuh led much hetbei thin tint of ia or A.b a hoN\<vei 
bein^ con idciibl} tiinishcd was t il en down and leplaced by h 
but li w IS found tb il to use this eomhui ition with aelv inta^^e i moie 
extended motion of the smdl mirioi Jim w is icqniied a which in 
the meantime lud been polished w i theiefoie lepliccd and has 
been at woil j ilisf ictoiil)' for the list tive moi tlis h remains in 
statu quo A slight inoch imcal altei ition of the foensiDj^ aiiange 
ments will m il < it ])ossible to use this miiioi without leiij^iirnit^ 
its dehiniion is e(iud to ees 

In leleience to the Melbourne telescope the Piosiehnt of the 
il boeiety of I onclon Sir Ldwud b dune m his annual addtess 
dc live led on the 30th of Novemher ]‘s()0 sijs Its peiiormiiice 
since election does not ippear to hive gi\on altOj^ethci the same 
satiblietion it IMelbouine thit it did it Dublin hut the defects 
complaiin il oi mi^y inse pntly fiom an inipeifect 1 nowled^e of the 
pimeiples ol the instiumcnt ind inexptiionee in the use of so large 
i telescope pntly fiom experiment il ilteiations made atMciboiiine 
and pirtlyfroin itmospheiic il cncumstinecs Ihose who aie ac- 
quainted with the difficulties which birJ F W Herschelexpeiienced 
at the C ipe will not he surprised that they should be felt it Mel- 
bourne to a mucli grcatei extent on account of the fai ^,1 eater si/e 
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of tlie speculum But I have no doubt that, if the instiiiment be 
kept in its ongmal condition and as carefully adjusted as it was in 
Dublin, it will perform as well in ordinary observing wexthci 
Now this would convey a wrong impression and I do not think the 
defective performance alluded to can in any way be accounted loi by 
this supposition — the principles of the Cassegrain telescope aie fully 
understood no experimental alteiations have been made except 
such as were actually lequiied to^ct the telescope to perform at all 
and from all I can ascertain the adjustments have been fir more 
carefully and critically made thin they were in Dublin No simider 
explanation of the defect can be made then that mirioi A is not good 
On this point Mi Le Sueur remarls — ‘ AYith lefercncc to the 
paragraph in Sii Edwaid Sabine s addiess to which you hive called 
my attention I he^ to state that the only alieiation m the optic il 
arrangements concerning the necessity of which theie is any question 
IS the insertion of an opaque annular disk at small minor 

^ This disl at first met with much opposition on the p irt of Di 
Eobinson and Mr Grubb but the foimcr (who has had moic expc 
nenoe with Gasscgiams than any one) now a^jiccs tint the disl is 
necessary if the eyestops are letaincd in the places origin ill} assi^^ncd 
to them by Mr Grubb 

The disk can have no injmious eifect on the definition its sole 
disadvantage is the interception of a small percent i^e ol light but 
this is in some degice coiintei balanced by an incie ase of the held of 
view consequent on having the stops in a position nc iici to tlie Cy e- 
lens than that winch ma} be consideied the noimal one 

Possibl} for ceitam puiposes ine incica c of held is not of so 
much consequence as the slight diminution of li^ht but it my 
rate the disk solves in a icaely and cficctive mannci the difiienllKS 
introduced by the mal ers themselves who eMcIcntly intended tli it 
the stops should letaiii the positions which they now have I illude, 
of course merely to the distance of the stop fiom eye lens the li- 
teral adjustment is so simple that any on or therein of sufheunt 
magnitude to pioduco any disturbing effect is entiicly out of the 
question 

The minor A on the polishing machine will have to be icpolishecl 
before it can be used There scorns to be some peculiar con- 
dition of the metal which appears to rendei it more liable to t iinisli 
than the other A kind of reticulation of tho surface is app uent 
and, oil micioscopic inspection masses of good colouiod speculum 
metal seem to he interlaced by a redder alloy that oxidizes more 
readily tnan the white pait — a kind of sc^,! edition his ovidentl} 
taken place 

Nearly everything is prepared for the operation of polishing A 
test-object is erected m the park at a convenient distance from the 
machine and a platfoim for testing the figure during the opeiation 
has been xarovided and most of the minor arrangements for jirepa- 
niig the polisher aie complete No piopor rouge is obtainable hen 
and a quantity was oideicd several months ago from Tondon We 
shall probably ha^e to e\tntnally md t it on the spot Tho ,^ioat 
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dolicicy and difttult} ol this operation is tuhj ippieciated Mr Le 
feueui had the advintago of watching the xnoccbs of grinding and 
polishint3 m Dublin, and has since had some practical e'vpciicnce 
and as the same aiipiratus v^ith which the miriois weie first pre- 
paied will be used there is no good reason why with piopei cue 
the rcpohshiiit, should not bo pcrfoimcd successfnll} In the case 
of the small miiror a the polishing was satisfactorily accomplished 
a good idicctii^ suit ice w is recovoicd, and the figme (which is a 
vciy ciitical afi in) is catainly ab good as at first 

It IS a somewh it difiicnlt matter to speak critically of the merits 
of this telescope, as our only standards of comparison are other large 
rcfiecting telescopes of which tlicic are onl} three in the world thit 
lexch the dimensions of this nimely Herschcls LoidEosses and 
Ml Lasscll s and these iie again of a diffeient form which rendeis 
oven a comparison difficult I have had no experience with the re- 
ficctois in question Mi Icbucui howevei obseived with Loid 
Mosses foi some time and his impression is that even allowing foi 
the difiercncc of ipcituie (Loid Icosse s being 6 feet and oiiis 4 feet) 
the definition of oiiis Tvith minor A was not so good So far as I 
cm speal horn prat tical acquaintance with this rcfie^toi I was not 
s itisficd vith the pci form incc of mirror A in either combination of 
am ill nuiioi s on the planets, as well as on stais, the definition v as 
xci'v unsitisf letoi} 

hut mil 101 B pcifoims very much better and the telescoim vill 
now doubtless compile faxouiibl} with otheis ot its cliss and di 
mensions Mr Le biieui cntiiely comeides with me in this expres 
sion of opinion 

Ihe cxpciicnce which can only bo obtained by years obseiving 
AMth lirt,o refiectois is the only safe guide in foimiii^ an opinion of 
the compar iti\e meiits of a telescope of this 1 incl and thxt it is an 
expeiicnce Avhich no one outside of Gicit Brit iin possesses it is 
moie than pi ob able there foi c thxt the xut of it has led oui selves 
and others to expect moic fiom optical science cAcn in its piescnt 
advxnccd st itc thin we had my ri^ht to and that we loot cd for as 
conipai itivcly a perfect telescope as is sometimes obtained with 

smalki ipeiturcs . x. ^ . 

Whxt his been done howcvci, unmistal ably shows that it is 
eapxble of giispin^ the woil foi xahieh it onginally intended 
1 hough pcih xps not it aching that pcifcction for featurc-vi ork of 
planets which was hoped for we hxve no reason to doubt thatil Avill 
be fully up to 0111 antieip itions with icspcct to celestial photograph} 

As fir as the mounting andraech imeal auangcraents are conccincd 
when AAC consider the immense miss of the moving parts and the 
methods hithoito adopted for lai^e lotleetors, Ave have every reason 
to 1)0 satisfied 

Robl T IiriJi 


M uh R isyn 
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Mi Grubb s Remctrl s on the Specula of the Great Melhow ne Tehstope 
and the Meibom ne Repot ts connected therewith ^ 

The metallic specula supplied m ith GMT consist of t\\ o 1 xrge 
minors (denominated A and B), and two small (a ind h) Mil rots 
A and B were cast from the same admi^tuie of metils previously 
prejiared Speculum 4. is that which as geneially used here duiing 
the tempoiary election of the equatoiiil mounting, and which was 
full} tested and ajppro^ ed of by t le icloscope Committee of the Iloyal 
Society b|)eculum B was not consideied as finished at the time of 
the Committee meeting hero foi the tuals Itwis siibbc quently 
pohshed and finally approved of by Mi Le Sueur my son ond 
mjself as fully equal to speculum i The specula weic in accoid- 
ance with the instructions of the Committee previous to packing 
coated with a solution of sheP lac m alcohol, is pr ictiscd b} Mr 
Lassell 

Having thus piemiscd I tuin to the Molbouriio Ecpoit for tho 
last } eai which at page 12 states as follows — 

At first tho laigc miiror (tailed 1) i\as mounted in the telescope, 
hut the definition with eithci of the small minors \\as not good, 
and it soon got stiongly tainished Subsequently in Scxitcmbci, 
minor B was substituted, and tho telescope pcrloimed much rnoie 
satisfactoiily ’ 

All which is leadily accounted foi by st licmcnts in letteis pic 
vioush leceived here from Mr Le Sueii m/ — 

1st ihat he found it impi icticahle to eiitiicl} icmove the shell- 
lae coating 

2nd lhat with his best cxcitions, tho suifacc remained sticl y 
in paits 

3rd (On being questioned as to the paitmuhrs of Ins process 
and tho possibilit} of his having used methylated spints instead 
of alcohol) he iclmits hi\in^ used methylated spints ind staU s 
his pieces to lm\e consisted in biushiDj, it o\ti tin sin f me md 
then mopping vcllvitha^ tci (He cvtuscs the usin^ of methy- 
lated spints as haviUj^ been oveiinlcd ])y Mi hllcry ) In lus Utter 
to Biotessoi Lllciy published Mith the last Mclboiinic icpoit, the 
process is agiin desciibed, but Tvith no cssentiil difTcicncc It is 
verbatim as follows — 

ine xaimsh wis icmovcd from mirroi A in the following 
man ler — Laij^o nieces of cloth were pi iced on the surf ice ind 
satui ated v» ith methy 1 itcd simit when the \ arnish w is suilicicntly 
softened is much as possible was iemo\ed hy mopiniiw, up ^ ilh cle m 
cloths (tnis process vas icpeated many times) distilled witei was 
then ficely ii ed and fiinhy puie alcohoL’ 

ihe Melbourne Board rofeiiing to tho process mentioned in the 
above exliai t fioii Mi J e Sucui s lettci stitcs that Ht is difficult 
to see how it can ha^G had my deleteiioiis cficci upon the polish of 
the speculum 

Ho such difficulty, liowc\er exists on considering the iitionale 
^ Excerpt horn a panipblel by Thos Grubb FKb Maich 23 1870 
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of the treatment which includes the deposition on the polished 
surface oi a substance difltiing essentially from the original and 
only soluble in vo ?/ strong alcohol I cannot understand how Mr 
Le bucur came to the conclusion stated m his letter, in the appeiidi\. 
to the leport that the method ho employed could not he supposed 
to have an} dcleteiious effect on the polish after stating, as he had 
proviousl} done that he found it impracticable to entirely remove 
the shell lac coating and that with his best c's.citions the surface 
remained sticl } ’ in parts and afteiwaids the speculum tarnished 
quid ly 

The process was radically bad and it is evident by his own state- 
ment that the surface was after his attempts at cleansing it left m 
an imclean ^taie and to expect undei such cnciimstances that it 
would not tarnish and that quid ly would he quite absurd’^ 

I shall hcie add a few coiroborativc facts vi/ — Aftci months 
of nso at Dublin this speculum s surface exhibited no t iinish 2 nd 
\ftei the speculum armed at Mclhouinc (some portion oi the sur- 
face hem^ denuded of tarnish prohahl} with ilcohol) it was de- 
scribed 111 the icpoit foi that }cai as exhibiting a \er} fine polish ” 
3 id Speculum L cist of the same metal and coated with the same 
vaimsh as A his accoiding to Mclhoiiine reports been really 
clc me cl fiom the vainisli nicl his not since shown sensible tarnish, 
ilthoUv^h the soap used in cleaning it was 111 cly to have dimmed it 
4 th ihc centu piece of cijit niches diimcier cut out oi spe- 
eulum A fonmng its centi il hole, w is polished heio shortly 
liter speculum A h id been, and on sc\ci il occisions it has been 
coated with the lie v imish, which aftci loniaimng for months, 
has been removed without difhcult} sinipl} by aleohol (but no 
walci) and without iii)myto the smfiec which still remans m 
good welling oidci iheie is ihundini evidence espeenlly in 
the list item of the foiegoiUj., to show that speculum A h is ho 

A somewlui difhn nt si ikinent appeus fio-ni Mi Le biioui in Ins IclUis 
xn the qipcndixto tin Kpoil JJo hiy tin! likrhis ckiinng process Iho 
imn 01 A w IS ili( n iaul-y bii^lil and appe ludjici led 1> dc in close exam ina 
tion alleiwaids showed tint a J nnl ti uo ol he sixll leinunod on tlio suilnee 
which bcc line tonsidu bly lainislitd altci slioil nso 

III altiibnics ibo tiinisbni wbuli cnsiud not to the ibm film but to iho 
mctil ( iUbont,b minoi I ot simo mot il lus not sc nsibly tunisbed) aid ho 
ittulmtes the stu il V m id i winch bo could not unnne not to his own impii 
(ect ninovil of tho him but (eontruyto ill cvideneo) to tho buisli used in 
Uym^ on tho vnni h lure 

LespeeiiUt, nuiioi 1 hishttd iloicsnd st itos That tho vn nish was rc 
moved fiom i by me ms ol n iphlli i inoppm^ is beloie wishing wiih soap and 
watd nid finullY with distilled w itn Iho iniiioi though at no timeveiy 
bUt,ht is still in Ini woilnig oidii bioiu tin list si xtomont (this mirioi 
having lett this with in exdlbnt pohsli) I eondudo that it also has su timed 
thouj^h eompiud w ith mnioi Abut little horn tho w/Zd Witoi 

thou h piohably mnornous m itselt axipiais to have tho piopeify of thiowmg 
down othei sub ta ucs upon tin polished suit no 1 oi msi inee il on stopping 
the polishing mnliino tho wet pohshd bo illowcd to lemam stationary tea a 
shoit time on tlic spcdilimi a distinct imprission of the pitchy patches of tho 
pohshd niaj bi obscived Mr I o Sucui bad oppoit unities ot witnessing this 
while heic Why ho used waki at all moie espooiailym the case of speculum 
B T cannot explain 
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come unfitted for present xL*ie, solely fi om injtidicious tieatmentat 

Eefernng again to the paragraph of the report which states 

‘ At first, the large mirror A was mounted in the telescope but 
the definition with either of the smaU mirrors was not ^ood and it 
soon got strongly tarnished ’ 

Now with lespect to miiroi B 

This mirroi B appears from the repoit to® have been foi some 
time in use with the small miiror a 

The only fault found appaiently with the telescope so consti- 
tuted IS that it gives a slightly ciucifoim image ot a blai— a fault 
which did not appear when mirroi B was finally tested and ap- 
proved of heie as being fully equal in definition to mirror A 
The fault is not therefore faiily atcributable to the lar^^o specu- 
lum B but probably to the small minor a which was repohshed 
at Melbourne, as nothing short of the most sciupiilous caic in the 
suTiportmg of a minor on the polishing machine could insnio fice- 
dora from strain duimg the pohshmg and a perfect figure hen 

^^^he^usual and palpable methods foi ascertaining where the defect 
lies (such as tinning the small mirror round in its cell or sub- 
stituting the othei—unrepohshed— small mirror) do not appear to 
have been tried Neithei was examination made of whethoi any 
of the balls of the supporting leiers of the laigc speculum h id got 
out of place during the tiansit (a thing quite possible ind which 
actually occurred in the case of another bpcculum 1 itcl} constiuctid 
here) 

Whatever be the cause of this appearance, it must (judging fiom 
the accounts of the astronomcis) be very slight Mr Lo Sueur 
wilting says It is not a conspicuous feiture by any moms nor 
is it permanent ' and that it most piobabl} aiose from some ab 
normal condition of the lovers, and that once remedied, tlicj would 
get rid of this crucifoim v hilc Piofessoi Elleiy (the Govern 

ment astronomer) in his leport states that the miiioi B pcifoniis 
very much better than A that the telescope will now doubtless 
compaie favourably with otheib of its cliss and dimensions and 
that Mr Le feueur entirely coincides with him in this expicsbion of 
opinion 


XXIY Sir Edward Saline to My Verdon 

13 Ashley Place May 1C 1870 

Mx DEAB. SlE 

The accompanying correspondence originated m a letter (No 1 ) 
addressed by Mr H i Severn, of the Union Bank of Austiaha at 
Melbourne, to Mr Charles Watlans Merrifield a Bellow of the Eoj xl 
Society of London by whom it was officially transmitted to mjself 
as President of the bocict} m a letter which is m ukod No 2 
Copies of these letters were without loss of time, foi v\ aided to tlu 
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Members of the Committee by whom the oneions and responsible 
office of superintending the construction of the Great Ec hector for 
the Melbourne Obscrvatoi} had been under! al en and in addition 
to these gentlemen at Mr Ec La Eue b suggestion to Sii John 
Herschel who had tal cn an icti\e pait in the coricspondence winch 
pieccded the uudeital ing No d is Mi Ec La Eue s reply No 1 
Sir John Heischcl s and No 5 is Er Eobinson s 

It has ippeaiod to me the mobt fitting piocccding that you should 
bo furnished with copies of these letters w itli a view to then being 
known to Ml Ellery the Supeimtendent of the Melboiiine Obscr- 
vatoiy and I beg thciefne to trinsmit these copies to you with 
a lequest that they miy bo brou^^ht to Mr Llleiy s notice 
I lem nn dt n bir 

Veiy smcciely }ours 

Ll)W il D bAx»INl P R S 

I S Copies have also been sent to Mi Mciriiield 
0 F Vei don, E^q 0 B 


n^CLOSxrans 

Mr Merrifidd to Genoal Sir Edward Sabine (No 2 ) 

Instil uti on of N lYil Aichitccts 
9 Idelpbi itnace London W C 
Apul 22 lb70 

Dr iB Sir Edward 

I Mve received the letter of nhich the enclosed is a copy, fiom 
an old tiicnd ol mine whom I know to be a clever and bliicwd piac- 
tical man and not without e-vpciicncc of telescope woil He h is 
made his ORn inbtiumcnts as well ns used thorn Iicyond this I 
have no 1 nowlcd^c as to how t ir his ac(iii iintancc with the subject 
extends It is one ol which 1 hai o mj sell no cxpci u nco w h itcvci 

I thud , however I shill be doiiio what is rioht in scndin„ on lus 
letter to }ou as it contiins some statements to which jou will 
Inow, tar better thin 1 do whit weight to attach, ind which thcie- 
fore I ou„ht not to 1 cep fioiu jou 

T Tcpeit howevci tint I am not mjbclf capable ot toiming any 
opinion whatever on the subject 

Believe me, dear Sir 1 dward, 

Youis veiy tiulj 
OnAinrsW MrRRiiiELD 

To Qeneial Sir E Sahinc, P R S 

Ml H A SaerntoM) G W Men ijield, F R S (Wo 1) 

Union Bank of Australia 
Melbourne Eeb 27 1870 

(Copy ) 

Ml DI VI MlRllIirLD, 

As I have been rather active (foi a long time) in a fight against 
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the Great Melbourne Telescope, and as it is very likely that the 
subject 'Will be discussed by }oui Royal Society, it maj be ii^ht that 
you sbould know "wby I maintain it will and muU ove a failw e ^ 

The first requiiement m oidcr that a rcficctoi may woik well is 
equiformitj of temperature, in order that the moleoules of the metal 
ot the speculum mav be at lest 'Now as we very often ha\e the 
temper atuie 136° all day and perhaps in the evening it at once (in 
two hours s i\ ) falls to 60° and these changcb w th more or less 
vigour ^0 on all the jeai round how I ask can we expect a 
4-fect metal undei such ciicumstanees to retain it form^ "Weie 
it a front view oi Newtonian it certaiily would stand a better 
chance but how can we expect the 4 feet mi^tal to retain even a 
decent focus heie moie paihculaily when its eirors are of course 
aggravated by the small convex speculum What do y on suppose is 
the length of the focus or abei ration in one metal The least is ^ feet 
6 inches^ the othei moie Mi Le Sueur tola me this himself, and 
yet m the face of this tremendous distortion Ellery who is un- 
pleasantly placed (the Govcinmc-nt Astiononiei) here pictends 
that it IS a success and is indeed the cause of y our General Sabine 
runniUj^ away mth conclusions drawn fiom wiong iiifeiences Truly 
71 Algo IS veiy much smaller and we in the south are all well 
aware of the fact but of the displacement of the star ri (of course by 
the tianslation of the solar system) with respect to the nebula 
aioiind we are by no means so ceitain The big instiumcnt so dis- 
figured Oiion that I am stiongly of opinion thit tnc conclusions 
arrived at cannot be confirmed The instiument has cost us colo- 
nists ^14 000 and whatcvci tt teas ni h el ami ind howc\ci wdl it 
defined theie it is beyond aU doubt \ery fai fiom per feet in this 

COUlltl} 

The difliculty of collimation is all but lusuporable and when 
perfect at one elevation out at any other P incy how jolly ^ 
I suppose for the same money we could have got a 20 -inch re- 
ft actor ^ 

These icmail s icfor to i ubject of much import nice to us — to 
me m particular as I picdicted the cfiPect of tcmjicrature long btfoic 
IS was sot up and thoUs^h I am contiadictcd those who know aic 
gradually givin^ way As I have profound icspcct for you and foi 
any opinions oi lemiil s }ou mi ht mal e in this mattei, T ha^o on 
that account stated only facts I commit them to y on as facts j ou 
can theicfore mal e any use you please of them 

It is i giievous failuie it will ceitainly go fai to jirove the eiioi 
of coiistiucting a laige Cassegrain, or any kind of icfiector, for this 
countiy 


(Sij^ncd) 

To C W Mu 1 ijidd BS 


H A Sevebx 
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M) Be La Rue to S%i Edn a) d Sahuie (ISTo 3) 

The Ob eiYatory 
Cl n^oid Middlesex W 
April 26 1870 

De SlK iEB, 

I leturn ^ou ILr Mernfield s and the copy of Mr A &c\ein’s 
lettcis 

In the hi t place it is quite tiue that j^icat and lapid changes of 
tempoiatuic do inteifcie with the pcifoimance of any telescope and 
moic with that of a rohector than with that o^ a rdiaotoi 

Ghaiiv^c of temper atiue mtcifcies chiefly by causing cm rents of 
air ^^itnin the tube and about the metals and not ncailj so much by 
any charij^o of foim of the miiioi JSTo doubt that if any one pait of 
the mill 01 ^\cic heated then this locd heating would distort the 
fi^iiie but I do not bcheve that the chu^nges of temper atuie which 
occur in a di} would maLCiially affect the the minor be“ 

cause they could o ily Tciy ^^i iduaUy and picttj umtoimly increase 
the icmpci atuie of the mctil 

Eapid and v^rcat changes of temper itme would affect nearly to 
the simc extent the peiioimanco of Cassei^iamian hionl view or 
Newtonian because the chief disiuibancc is from euiients of dif- 
ferently heated air passing Defoic the miiiois and along the tube 

Mj oj union of the value of the ^^icit Meibom ne telescope is m no 
wiy shil en bj- Mi II i. Sevcin s i email s L} dihj^ently Avoiking 
the ^icit hlclbouino telescope much may bo done to id\ancc astro- 
nomic il 1 nowlcdj^e Oi course uome da} in the }eai will not be so 
good IS othcis and the bad days may be more frequent than in 
lus^lind ncTCithcless j>,ood woil can be done with it I think 
you ma} send Mi fec\crns lettci to Li Pobinson thcie is nothing 
cont lined in it of which he ciimot easily dispose ^ I suppose the 
CO t of the ^reat Mclbouine teh scope placed at £14,000 by Mr 
be vein IS ciioncons 

bn John Koischcl could give us the henefit of his experience at 
the C q ( with an IS in I would recommend the letter being sent 
on to him, and you aie at liberty to send this also 

I am, 

My dear Sir Pdwaid, 

Yonis veiy smceiely 

W vunnisr Pn La Exrr 


Siy I IlerscJiel to Sei Edivaul Sahne (No 5) 

Colhng\\ood Apnl 28 1870 

M.\ m AE Sip I bw vi n, 

Any ch ingc of tcrapeiature, if lapid enough to affect the surface of a 
speculum to a sensible det,rcc before i caching the interior by conduc- 
tion, must of course hung the metal into a state of strain Xhc ques- 


J)r Eobiiison wab it the lime unwell 



41 


tion IS how this will afifeot its optical action Much will depend on how 
the speculum is supported If it rest on a bed of badly conducting 
mateiial as was the case with mine the polished suiface will be ex- 
panded or conti acted sooner than the bad and (tal in^ the case of 
conti action by cold at nij^ht after a hot day) the polished surface will 
contract m aica quid er than the back the minor will grow more 
concave and the focus shorter Still since the whole suiface is ex- 
posed cqiiilly and the total conti xction is very small I should 
expect that a change of focal length would be the mam optical effect 
and that aberration (arisiiie, fiom de\iation fiom parabolicity) 
though probable to some sm ill amount would be but an effect of the 
second order— a small fi action of a small quantity We had hot 
days and cool nights at the C ipe though not to such violent exti ernes 
but I do not recollect ever having reason to complain of this form of 
annoyance 

Next suppose the mirror supported at the back on metallic points 
or bearings of very small area leaving peifectly free access of cold 
air to the back, and free ciicnlation In this case bad and face 
would contract equally, and the effect would be that no general 
flexure of the metal, one way or othei , would take iflace, and the focal 
length would therefore so far as this (much the most important) 
cause of distortion remain unchanged A ceitain (probably slight) 
amount of aberiation might aiise from ]iressure on the internal mo- 
lecules 

What Mr Severn says icspecting the actual amount of aberration 
18 unintelligible ' What ' (he says) do you suppose is the length of 
the focus 01 aberration in one metal ^ Iho least is 5 feet 6 mche 
the other more ’ (sic in Mi Meuihclds cop>) If foi length ’ 
should be read lengthenincj and for one metaV^ be icad %n the case 
of one metal, it conveys no doubt a distinct moaning But a lon- 
gitudinal aberiation of 5 feet 6 inches produced by such a cause as 
change of tempeiature of 70° in a speculum othoiwise peifeet of only 
32 feet focal length appears to me incredible It would require the 
extreme ray to be deviated by 31' fiom its piopcr diicctioii to effect 
which the extreme annulus of polished surface would lequiie to be- 
come inclmed had wa) els from its propei inclination (tangential to 
the paiaboloid) 15' 30" to pioduee which change of inclination the 
extreme nm of the metal would requiie to be spiung bad wards by 
1 , 1 - of an inch — a quantity quite piepostcrous — enough I should 
think to bleak the metal Moreovei such an effect would icquiie 
that the had should contract more than the face 

By far the worst effect (and so fai as my experience goes, the only 
formidable one) of lapid changes of tompeiatuio aiises horn mixture 
of hot and cold air in motion which the lays leflected fiom the spe- 
culum have to trayoise befoie reaching the eje This is however 
at least to a great extent, counteracted by the latticed stmeture of 
the tube Still thcie is (if I apprehend the figure given m the 
Correspondence &c lightly) a portion ncai the mirroi not latticed 
Would it wcaben the structuie too much to pieicc this with a few 
large oi a gieat many small holes ^ Also, would it not be advisable 



lust befoie suniise, to muffle the large mirror up with thick blanketing 
and stuff the hollow in fiont with woollen mattresses to keep ott that 

terrible tompeiature of 130° ‘i’ in the day-time^ ,, x. 

Aitu aU there is the telescope and theie are the ohseryers and 
it lb bv its woik 111 its best action and not in its worst, that its as 
tronomical efficiency wiU come to be estimated Mr 
a puo>i condemnation, and his dictum ‘ that it wiU and must be a 
failure ” may stand for whatever may be supposed to be its vo^’th 
but I thml Ml llleiy and Mr Le Sueur will do well not to be 
di ( oui i„od by any such denunciation but keep steadily working on 
and above all things (as an immediate object), send us home some 
careful and dependable drawings both of the nebula in Argo anrf 
that of Orion (which Mr Severn says it disjiym es) as seen in 
under as favourable cucumstances as the climate on e w o e 
affords and leave us to judge of the amount and nature of the 
disfigurement 

I remain 

My dear Sir Edward 

Yours most truly 

JEW Hekschel 


Jlev D> Bobinson to Sir E Saline (No 5 ) 

Observatory Armagh 
May 7 1870 

MrnnAE Sm Edwaed SiBiNE , , , . 

It IS a ouiious coincidence that so soon after my letter to you on 
the matter of the great Melbourne telescope in which I referred to 
the misrepicbcntations about it, such a notable specimen of them 

sliould liave reached you ^ , l 

Mr Severn in his letter to Ml Mernfiold shows so greet an 
amount of niciudieo and his animadvcisions have been so viell an- 
dlbyln lohn Heischel and Mi mrien DeLaRue that I 
should not have thought it necessary to notice them bu^t for some 
points showing singular recklessness in assertion, which neithoi of 

those „entlemen have touched on „ , ^ , ji, j. 

iho first of these is his statement that at Melbourne ‘the tem- 
poratuie often reaches 13G° and faUs in two hours to 60 and 
that ‘ these changes, with more or leas vigour, go on aU the year 

nJw’ It IS incredible that the temperature in the telescopc-house 
can rise to anything like this during any pait of the day, especially 
If the loof be (as I suppose) painted white The only information I 
have as to the temperature of Melbourno is deiived from The Dis- 
cussion of the Mctcrological Observations at Melbourne during the 
years fiom 185S to 1863 ” I find there that the maximum obseivcd 
Lriug those five years was 111° on the 14th Janua^ 1862, and 
that the mem maximum for that month during the five years was 
76° 8 and the minimum 59°— giving an average diurnal range of 
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17*^ b As the maximum occurs between 1 i m and 2 pm the 
temperature must evidently be much less tow aids sunset 

If Mr bevern has not spol en entirely at random, it may be con- 
jectured that he has given the temperature of a thermometer ex- 
posed to direct solar radiation 

It IS qui^e unnece saiy to make any lemaiks on his language 
lespectmg Mi Ellci} or on his statement that i] Ai^^us is not 
displaced (of couise b;y the translation of the solai system) with re- 
spect to the nebula ’ 

Hib asstition that the bi^ instiume it so disfiguics Orion that he 
thinks the conclusion ariived at cannot be confnmed amounts only 
to this, lhat it shows that nebula in a very diffeicnt way from what 
Mr fee\ein & telescopes do 

That the instiument has cost the colonists ^14 000 will piobably 
surpiise \ou as much as it does me 

His slatemcnt that the difficulty of collimation is all hut insu- 
perable and tbat when perfect at one elevation it gets out at any 
othei ’ if it hive any foundation must have aiisen from this, that 
the bolts which attach the sjicculum-box to the tube those which 
connect the two poitions of the tube those which attach the tube to 
the declination axis oi those wnich hx the arm of the sm ill minor, 
were not sciewcd home at the time he examined it ISTotLing of the 
SOI t w IS observed in Dublin The le^ei which suppoit the spe- 
culum arc so strouj, that anj tilting of it at dihcient altitudes is im- 
possible The dexuie of the tube tends to dimmish ny chang,e of 
collimation which can only be produced bj a latei il slnfting of the 
mirroi in its box This cannot exceed To of in mch and it is easily 
computed that this amount of shifting can onlj pioduce at its^Jiactt- 
muni an eiior of 42 seconds 

As to his statement that it is is a grievous failure, and will go far 
to prove the erior of constructing a lar^e reflector foi this country,^’ 
it is probable tbat it will have much less weight -v^ith the public 
than the good woik which the telescope has already done, and is 
doing 

I wiote to Mr Grubb about Sir J Hciscbol s suggestion about 
ventilating the lower part of the tube, and enclose his answer 

Yours ever 

T E EoBiisrsojsr 

Sir Edward Saline^ KGB 


XXV Si'} Edwa'id Sahine to Mi Veidon 


[Extracts ] 


Mt nn VR Sir, 

I return Mi Elleiy s lettei of January 3rd% 


13 Ashley Place 
June 20 1870 

With thanl s for its 


* This loiter refers to a pnvaie note addressed by Mi Ellery to Mr Veinon 
m which he describes the depaitraontal difTicultios which had arisen from Mr 
Le bueur a enteimg on his duties as Observer 
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perusal It throws additional li^ht on the mischief which has arisen 
ioi want of Mr Le Suem being led on his first arrival at Melbourne 
(several weeks I believe before the arrival of the telescope) to com- 
prehend his true position both in the Obseivatoiy and in the Colony, 
his duties and lesponsibilities, and where he was to lool for aid in 
all wavs and particularly in obtaining whatever might be found 
requisite for the successful establishment and working of so novel an 
instiument Until the letter from the Melbourne Grovernment 

ai lived a few weeks ago we had no other mfoi matron than could 
be gleaned fiom letters received b} Mi Giiibb (the maker of the 
telescope) fiom the Colony, or from the private letters of Mr Le 
bueui to Pi ofessor Stokes b^ whom Mi Le Suem had originally been 
recommended for his present appointment From these last-named 
letters supplying as they did the only information which the Com- 
mittee were enabled to give to the pubhc on a matter on which 
gre it public cv^pectation existed selections v ere made and punted 
111 the Proceedings of the Eoj al Society 

I icmam, m} dcai Sir 

Faithfully joins 

Ejdw iRU S vniNF, P E S 


\\\I jSh Edwai d Sabine to Fi ofessoi Stoles Sec F S 

The Boyil Society Burlington House 
Januaiy 10 1871 

Dr in bioi I s 

Ml ^eldon v horn I happened to meet some days since told me that 
ho fuUv behe\Gd that Mi Le Sueur had finally decided onresij^nmg 
his post at the Melbomne Observatory As yet I am not aware 
that any notification to that effect has been addressed by him either 
to the Piesidont of the Eojal Society oi to the Chairman of the 
ielescope Committee from whom he accepted the appomtment 
carrjinfc, with it instruction at the Cambiid^e Obseivatoiy, at Mr 
Do La Euo s Observatory at Lord Eosse s Obseriatory, and at Mr 
Grubb’s Manufactory all given in the view of his future usefulness 
at Melbourne It is quite possible that such a communication may 
be on its way from Melbourne 

(Signed) Edvard SiBiNF PES 


XXYII Su Edwaid Sahnie to Ptofessoi StoJ es Sec FS 

The Hoyal Society Bin Imgton House 
Fcbinaiy*^ 1S71 

Dpae PnorEssoR Sioels 

I have recently been informed officially by the Agent Geneial foi 
Victoria that Mr Le Sueur has lesigned the appointment which 
he had accepted in the Melbourne Observatory as Obseii ei with the 
(ireit lelcscope lecontlj completed foi that Observatory undei the 
superintendence of a Committee of the Eojal Society Mr Yerdon 
made no statement of the causes which may have led to Mi Le 
Sueur s 1 1 si^n ition of an appointment foi vv Im h he had betn rccom- 

L 
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mended b} yourself, and had received in consequence of that lecom- 
mcndation much \alnable mstinction at the Observatories of Cam- 
bridge, Cranford, and Parsonstown As the continuation and 
completion of the Coirespondence ’ regarding the Melbourne 
Iclescope printing by the Eoyal Society, is now in hand and as it 
mx} be deemed desirable by the Committee of the Eoyal Society 
that some statement from Mr Le Su^ur himself should appear in 
that publication, and as I have learnt mdirectly (from yourself) 
that Ml Le Sueui is now in England I would venture to suggest to 
him thiough vou (to whom his appointment was due), the expe 
dicncy of his furnishing the Committee with a statement, if he 
Ihiiil s proper to make one of the reasons which caused his resigna- 
tion such statement bein^, one that may smtably be included in the 
completion of the publication leferred to It may be addressed 
eithei to the Committee oi to myself, as Mi Le Sueur may prefei 
If to me it will pass at once into the hands of the Committee 

(Signed) ied SisiNr P E S 


XXYIII M 7 Le Suew to Ptofesso) Stoles (Copy received b} 
Sir Edward Sabine subsequent!} to Eebruar} 9th 1871 ) 

Melbourne Observatory 
May 21 18-70 

Deap Sm 

I am Sony to inform you that, aftei mature consideiation, I have 
decided to icsigii my ofS.ee in connexion with the Melbourne Tele- 
scope 

ihe tiammelled position in which I am placed is so far different 
from tint which in taking ofdce I had every reason to expect and 
above all is so damaging to the woik that I can no lonj^er accept 
its conditions 

Please convey to the Members of the Committee my deep regret 
at feelinj^ myself unable any furthei to cany out the mission en- 
irnsted to me if, howcvei I had thought that the work would 
snffei hy my ahandoniUj^ it I would have endeavoured to school 
myself into a resigned acceptance of conditions, howevei iil some 
and unsatisfactory 

Nearly ill the nebula figuied iii the C G H have been renewed, 
and the information gathered will seive as a good gionndwork foi 
future lefeience 

I have taken the precaution of Ml} instructing as far as lay in m} 
pover the assistant woikmen and others here in the manipulator} 
details ot polishing Since the wet weather set in I have been con- 
etanth engaged m fiequent repolishings of small minors vhich I 
have piociiied hcie I hope moxeovei to lepolish large mirioi A 
the oxpciienee gamed on the small ones makes me feel more confi- 
dence as to the lesult than I at fiisi uiticipatcd 

Yoms \ci} trill} 

A Le SuLLi 

Po Pi oj-oi>so7 SloJ es hec AS 
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Ahsttact of Di lxohui<.on i,Descnj>tum ofth Gnat V<n mrvi Tdcstoix 

Ihis tdoscopc h 1 1 btai minuttlj dcsuibca md tlu dttailb of its 
construction cxpliiind it considtiablo Icn^tb, m n pipci piiblishcc 
111 the Philosopbioal rr'insnctions, IbbO by tbo Iict T li Robin- 
son DD 1 Rb the Chairman of the ielcscopc Committee and. 

T Grubb Rsq F R S An ibsti ict of it cont lining some of thi 
mobt intcrostiiij, paiticiil'iis is „ivcn bcio to complete the continuity 

of the correspondence , 

Of the introductoij put it seems only neccssaiy to gno the 
motives which induced the ielescope Committee to select a le 
fleeting telescope instead of -in achiomntic and the Cassegrain in- 
stead of the Newtouim form of the icfleetoi 

Dr Robinson has shown that the intensity of hght after two le 

flections from speculum metal allowing foi the hght intercepted by the 

small mirroi is 0 401 the cocfhcicnt foi the intensity of light tians 
mitted b\ an achromitic is not so simple for it vaiies with the apci 

tuieofthe obioot gliss Itsexpicssioniscxponcutiil^whichis ,iven 

the constants depending on reflection it its foiii suifaces bciUa com 
puted fiom Ficsnol s foimula, ind the const ints of absoiptiou bein^ 
Ltermincd by a seiios of photonietiic cxpcriincnts on object-glasses 
and specimous of optic il „lass It follows from this th it an -icFromatie 
cquilummous with i 4-fcet icflectoi must he 34 4 niches At pi e 
sent theic is no probabilitj tint such an object- Jass could bo con 
structed it piacticabk lU costwoidd be onoimous and the dith- 
ciiltj of mounting uid u-m„ it voiy „reat Ihc selection of the 
Gisse raniconstiuctionwas not made without considciahlc discus- 
sion It Ins been little used probably in consequonfe of Newtons 
objections to it the piincipil of which was tint less haht is u - 
fleeted bv its small minor at in incidence ncailypcipendiculir tlim 
in the Neiitoiiidn vsheie the incidence is 45“ ihis is true ioi re 
flectiin suifaces 111 e glass but not foi metals In these as his 
been shoini both by theory and experiment, the reflection decroists 
from the perpendicular incidence to one depending on the meidcnci 
of maximum polanzation and then inci eases till at JO the refleetioi 
IS total M Jamin has shown that foi spcctilum metal the niUnsii> 
of red h^ht is at a perpendieiilai moidoncc 0 692, but for 4o onR 
0 646 For the other lays the intensities are less, but toUo\v tin 
same law so that the advantage is actually in faioui of the (. isso 
erain its piincipal defect is the mapnitiide of the second im igc 
which IS miouificd by the small speculum fiom 5 to 6 times It 
therefore IS unht for photOoiaphie purposes andrequnes Wcees 
of <-ioat focal lengths to give the low ci magnify in„-poweis but this 
IS fai more than eoiiuteib danced by the obseivei 
near the around, and requiinio to shift his position but little loi 
considerable movements of the telescope, iihilo iu the Newtoniin 
of equil powoT, the observer must be aiippoi*''^^ an jippiriU s 

moveable through a lai^e space in a/imuth and near the /enith 
Squiimg an elevation of httle loss than 40 feet the employ nu nl ol 
which IS lahoiious and may he d iii^^orous 

Foi 1 Cas cgi un on such a sc ilc Ih Fohinson the! not ihinl it silo 
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to trust to the formulse usually given m treatises on optics, and 
determined its constants on the following assumptions In the 
Cassegrain it is necessaiy that an eyestop should bo placed behind 
the 6} epicce (supposed to be Hu} ghenian) at a distance from its 
second lens a little more than half the focal length of that lens and 
of a diameter equal to the image of the lai^e speculum foiincd by 
the small one and the eyepiece 

(1) The 6} e placed close to this vicv s the last image at the distance 
V=tlie distance of minute vision Ivnowin^^ Y and the distance 
ot the eyestop from the lens it is easy to deduce the positions of the 
4th 3id and 2iid ima^jCS with respect to the field lens of the eye- 


piece 

(2) The openiiij, of the laige speculum should be is large as the 
apeituie of the small one 

(3) The apertme of the field lens of the lowest powci should be 
of the same size, that the laigest possible field of view nuy be 
obtained 

(4) The lowest power must bo such that the c}c may tal c m the 
whole of an emergent pencil 

(5) The aperture of the small mirroi must be able to icccive all 
the hght leficcted by the large one 

Prom these considei ations a quadratic equation is found giving in 
terms of 1 nown quantities the focal length of the field-lens of the 
lowest powei and from this the other constants of the telescope 
aie determined, except the focal length and apciture of the gic it 
speculum, which are selected by the optician 

Of these quantities M the lowest magnify in^ -power is found b’^ 
dividm^ the apciture of the great speculum by the brcadtli of tlu 
emcigent cential pencil at the eyestop According to Sir W IIci- 
schcl this breadth cannot exceed 0 2'^ and thcicforc M=240 
n the ratio of the aperture to the focal length of the lenses is 
j^eneiallv made by opticians 0 5 

There is some doubt about Y but the value (8 inches) idoplcd 
by Sir Heischcl seems entitled to most confidence 
- is neaily cquii to the diameter of the emergent pencil 
The constants computed for the telescope wcic — 


baij^e speculum focal P=366 
I arge speculum apeitmoA= 4S 
Sm ill speculum ^^ocal /= 74 71 
Small speculum apeituic a = S 05 


Bistauces of 1 st and\^ _ 

2 nd images J 

From the second 1 _ 5 y 

speculum J 

‘\= TUTT 


I owe^t powe) , foc%l f =1G 10 M—240 field of view 0=14 i2 
eiiuivileiit focus=1994t 

In uch a lelescc pe as the Gieat Melbourne Telescope tins can only be tine 
foi fam^ objects as a star of tbe fiist or second mignitudc is so biilliint tint tht 
pupil contracts to a diametei cpnsiderably less than tins but the teUsco])C w is 
piim inly intended for nebulm 

t Those equations relate to a central pencil foi m tbe case of a pencil iieir 
tfie e\irc nitv ot the field of view some of the ra-vs about a ninth ol the wliolc 
■viould be lost But tins may be obviated by mal ing a somewhat lait,ei than the 
computed a due in the Ore at Melbourne Telescope about a seventh 



As soon as these were decided on the contract (which, beside the 
telescope and duplicate lai^^e speculum included an aj)paratus tor 
polibhin^ and a sicam-enj^ine foi worl mg it) was si^^ned at the close 
ot iebiuaiy 1866 and the worl was uij^ed raxndly forward Of 
this the most important and at the same time the most difficult 
put, wib the formition of the laige specula Ihe alloy of which 
tliey weic cisl ^ab Lord Kosse s, composed of foui equivalents of 
copper to one of tin it possesses more power of resisting tarnish 
Ih lu those which deviate a little on either side of this propoitioii 
11 id lb piohabl^ as reflective as any The h ability of good speculum 
UK ill to taiiiibh IS much exaggerated when due precautions iie 
not t il cn 

( 1 ) ihe opeiations of casting and annealiiij^ were conducLcd cssen 
ti illy IS dcsciibedby Lord Losse, with such modifications as the cise 
reqiuied or as weie indiciied by exjierience The plan foi lateial 
buppoit of the speculum pioposcd by Mr Giubb lequiios that the 
speculum should be cast with a central band about ^ inch thick and 
\ of the speculum s thicl ness in bieadth The edj^e of the mould 
w IS theicforo formed not of sand but of a* strong sheet-iion hoop 
s inches deep and of the same diametei as the heel of hoops which 
lu imitaticn of Toid llosse foimed the bottom of the mould It 
w IS si lengthened intcinally with iings of angle-iion and its lowci 
t d^o tuinc d true and 1 1 w as lined w ith loam moulded to the lequired 
sh ipc When this was fully dried it wa a tached by clamps to the 
bed of lioops, and the joint luted with a litlle wet loam 

(i) A peculiai arrangement was applied to suppoit the mould 
It wxs at fust atteni])tod to cast the speculum with its central open- 
iu._, by attaching, to the centio of the bed of hoops a coie 8 inches in 
(Inmeicr thcie was reason to suspect thit the waxes of melted 
met il which were foimed as it passed this core did not unite pei 
idily at List m the diicction where they met theie weie seen 
i uni siailace mail nig,s (called by Lord Eosse ' ciow s feet ) which 
indii itcd biaeh impciicct union 

lo piovide for a moic regular diffusion of the melted metal 
o\ Cl the mould, the cast iron frame suppoiting, it w as m ade to turn 
it the end next the crucible parallel to th it of the ciadle which 
sh ill be piescntly noticed ihe othei end was i used oi lowered by 

i \\( dg,e eliixenby and and xiimon undci the flooi which aj^'iiii was 

ii tu ated by a vertical shaft at a conxcnient distance fiom the cast 
ir\^ As the ccnti il coie inteifcrcd with the fiee flow of the metil 
it w as r used 1] inch above the suiface of the mould and piopcily 
bU])poitcd thoie 

Iig, 1 IS i plin of the casting- and annealing loom 3u feet long 
h\ l(j] Audo A the hot health for heating the bed of hoops which 
( IS dtst ubed by I oid llossc) foims the bottom of the mould it con 
sists of four low pillars of bricl with intermediate giatcs foi coke fires 

1> is ihe melting-fiiiiiace it is similar to the common brass 
ioimdei s lain ice Its mlcriial dimensions aie 42 inches squaie b} 
66 inches bom ihe top to flic-bais with a centi il pillai using 15 
imhes il) 0 AC them to su]apoit the ciiicibk 
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C IS tlic mould as kid for a casting and at 
D IS a ciane whieh commands A B, and G it also commands 
the open eiadle seen in section (fig 8), in which is placed the 
ouiable full of fused metal previous to pouring 

B IS an inclined cauoeway leading to the mouth of the anncaiing- 
oien G This oven was constiucted with gre it care it is cireulai 
to ensuie uniformity in the cooling of the enclosed speculum, an is 
btionglv bound with a massive band of iron to prevent its cracking 
Upon a thick foundation of rubble-woik weic laid several courses ot 
bud with a lav or of sheet iron interposed to prevent moisture 
using from the ground and on this were constructed the fireplace 
and flues for heating the bed of the oven Ihis bod is founed hist 
of several courses of tie bricks, on which are laid fiic-tiles 1^ iiieiies 
snuaie previously ground separately to the required ciiivc and icn 
set BO as to form a continuous bed of the radius lequired toi tnc 
under side of the speculum The ciicular wall of the oven is 
27 inches thick and some details of its construction aie shown in 
hgs 1 A 8 The system of flues below the bed, of which one oi 
uToie can be leadily stopped if required, gives gioat facility lor 
heating it equably and the wall and aichedioof of the oven (which 
was covered with 10 tons of sand) are heated by a mixed flic of col o 
ind turf burnmg in the oven itself the combustion bciiit, i ogulatc 
bv its independent air-hole dampci and chimney For the quick 
op^^ning and closing of the mouth of the oven, a senes of cast-iron 
fetoppe s were provided coated internally vith. loam uid '^itli rc- 
mo'sea'ble handles outside Ihese ^licn siUi complete the circle 
ol the wall and give gieat facilities lor openiiic> ^nd closing Iht 
o\cti when the speculum is- lutroducud 

A single crucible of cist non holds enough of metal for a casting 
it was cast with the precautions indicated hy Lord Lossc Its^iii- 
teinal dimensions aie 25 inches diimetci, 32 inches depth ihc 
bottom IS round and its thickness is fiom 2 inches there, to inch 
it top It easily holds 30 c\\t of the alloj , 27 cwt bein^ leiiuned 
foi a 4 feet speculum 

The speculum A was cast fecptembei 22 18G6 loi pre- 

Mous dajs the annealin^-ovcn had been hexted up to a lull ltd 
ihc furnace was hj^hted the evening before and the charging the 
Liucible commenced at 2 a m At hist the alloy wis supplied 
slox\ly for fear of cracking tl e cast iron ciucible, and the entne 
27 cwt was fused at 11 \ m During the last hour of this pciiod 
the bed of hoops, which had been w ishcd with two paits inimal 
chaicoal and six of plumbago mixed with de hid been he itcd on 
tne hearth A (fig 1) till blue llie crucible was now lilted by Ihc 
ciane from the fuinacc, iiid ti insfened to the ci idle h (fi^ 1) 
ihe ticlle of the crane was now shifted iiom the cuieiblc to tbe 
ciadlc and tilted till the met d reached its hi) the meial w is om c 
moie poled and skimmed ind hy i ipidl} turning the v inehis of tin 
. 1 me the pouiiiig was effected Whtn the met d co\cucl h di tin 
mould on one side and at the othei loso to the (d^e of the lo nn- 
iiiig it us lowest pirt, the mould w is i ipiell} low tied to b< hon- 



/ontal the poiirmg continued without interiuption, and the fluid 
coveied the entire surface with an unhioken wave The entire 
time was sixteen seconds When sufSciontl} cool the central coie 
wis iemo\ed, aad the speculum, still on the bed of hoops, was 
drawn to the oven s mouth This was effected by a powerful crab 
placed outside the building acting on a chain passing through the 
opposite side of the oven and hooked to a bight of chain passed 
lound the bed of hoops the lattei was now close to a step foiincd 
at the o'^ens mouth, and the bottom of the speculum was on a level 
with the oven s bed The bi^ht of chain was then raised to the 
loam iiiio, and the bolts which fastened this to the bed of hoops 
bein^ removed, the ring and the speculum weio drawn into the oven 
oft the bed 

The iron stoppers of the oven already described weie set in their 
places hot bricks weie placed outside of them, and the whole luted 
up All other apertures including the entiies to the chimneys 
wore e irefully stopped In doing this a thermo couple of platinum 
ind iron wiie was inserted so that its joint was nearly over the 
centre of the speculum and its elements were connected by coppei 
wires with i galvanometer in Mr Howaid Grubb s office, where 
w atch could be 1 opt of the cooling The initial deftection v\ as / 3, 
ind ill 23 days it showed that the temperature was nearly that of the 
itmosphere 

Speculum B was oast November 24 without any chan^^c and 
both disl s tuined out exceedingly perfect but it is little to ha\c got 
1 poifcct disk of metal unless it can bo figured and polished with 
equal perfection For a long time it was believed thit these pio- 
ccsscs could only be successfully done by the hand feeling the action 
but Loid llobse found that it could bo peiformcd as well and with 
moic certainty by machincij In this he was followed b'^ Mi 
I issoll and Mi ‘Waireii Do La Lue and though their methods 
ditfci the gcncial piinciple is the same Ihe speculum i evolves 
slowly on its ixis v\hilc the polisher travel ses it moio rapidly do 
sciibing 1 tiaek which is some continuous cuive and ciosscs it in 
eveiy possible diioction 

Ml Grubbs machine is remaikable for its simplicity, and the 
piccision and smoothness of its action 

* Fig 9 IS an isomctrieal view of the giindiiij^ and polishing 
machine A A are strong A shaped castings connected by thice 
collaicd stay-bolts and nuts and hiving Y shaped bcaiiUj^s at toj), 
111 which turn the circular ends or trunnions of the hoUow piism 
shaped casting E This casting is boiod through its centre and a 
ciiclo on its uppei side tiuly faced to it is fitted a spindle with a 
laigc face plate, whose under suifaco applies to the tiued surf ice of 
the holloAV beam for steadiness and which serves to cany the spe- 
culum The lower end of the spindle carries the wheel C by which 
circular motion is given to the speculum C being diivcn by the 
wheel ind pulley I) by meins of a belt driven fiom the shaft To 

i,( uokI c nilusioii tht lolei iito iiumbLi'a uc tlic biiut is in the Ikits in 
Phil lians 1%9 
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the friirimg arc att ached the biachets L, E, which carry the plate 
El the plate can he laised oi lowered to suit diffeient heij^lits, 
and it cariies the horizontal shaft Gr which, hy means of two pans ot 
hevcl wheels of equal numoeis, diives the two vertical shafts with 
then cranks H H These cranks are adjustable as to leiii^th Ihe 
rods (1,1) act conjointly upon the lower end of the vertical bar X, 
and this bar entering a central hole in the grinder (or polishci) pio- 
duces the requisite horizontal movements in either pioccss It 
may be seen that by the adjustment of the strokes ot the cianl s Id, 
and of the length ot the rods I a motion can be pioduced var^ying 
from ncailj a stiaij^ht line thioUoh a senes of ovals to a circle ot any 
extent and either coneentiic with, oi eccentiic to the underlying 
speculum 

Ihe veitical bai X passes at its upper end throu^^h a hole in a 
bar attached to the loof of the building and besides producing the 
horizontal motion mentioned pcrfoims anothei important office 
lo the lower end of the bai attaches by a cross 1 cy, a flaUj^cd 
sod et which support the trianj^ular piece I and at its upper end 
the bai is attached to a lever with adjust ible weij^hts, so tint a pull 
upwards in the direction of the bai to any desired amount is pro 
vided and thus any portion of the weij^ht of the j^rindmg oi polish- 
ing-tool in excess of that desired is lelieved The figure shows the 
details of the system of suppoit as applied to the tjUnding tool Ihe 
ccntial piece L benij^ u]pheld by the bar X, supports the thico straij^ht 
bars M, and these again support the six tiiauj^ular pieces IST 
Ihus any portion of the entire weight of the tool is suppoited fiom 
eighteen points 

The following arrangement was provided foi the quid ind con- 
veirent tiial of the speculum w hile undci going the pioccss ot polish- 
in^j To the hollow beam B is attached the appuatus O P Q 
0 bein^ a massne toothed sector P an endless «5Ciew w orl inj^ in the 
same and Q a wheel and pinion w ith a hand- winch ibis p irt of 
the appaiatus serves either to retain the speculum m a hoii/onl il 
position foi polishing dc or for quickly biinw,ing it to the ver- 
tical, when by the opening of doois puiposely provided in the 
building, the speculum can bo tested on a dry object siifiieiently 
distant and Uj^ain by i ro^eise motion of the winch the speculum 
IS quid ly restored to the hoii/ontal position for continuing tlie ])ro- 
ec&sif required this facility of testiUj^ the figure is of the liiglust 
impoitance to the ease and certainty of polishing without it one 
w ould bo working in the d ill 

Ihe first operation on the specula was to cut out with i crown 
siw and smcl the disks of metal inch thick which dosed thou 
eentiil apeiiuics ihe front was then ground loiij^hl;^ to the ip 
pioximate curve The back w is ^.lound flats fhe offset on the 
ecl^e ground true Then the speculum was pheed on the siippoits 
to bo hereafter dcsciibcd on which it wis ultim rtdy to icni iin, aid 
the ^iindm^ of the front was completed 

lire ^iindci was a disl of o ist non of the same diiniotci io the 
^ Pcllti hid it been phciical uid conccnliit witli the font 
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speculum and of the same curvature (convex of course) Its surface 
IS divided into squares of about 3 inches, with half inch spaces It 
was at hist charj^cd with sand and water, and afterwards with very 
fine emery and water The piessuie in grinding v as on an average 
112 lbs and the number of strokes of the machine 32 in a minute 
and of considerable extent The speculum revolves once for 14 
stroles The louj^h grinding occupied 650 houis and the fine 
j^iinding 520 hours 

The polisher is built up of a great number of shps of fine deal laid 
in labels and crossed each layer being firmly glued and nailed to the 
next The face was turned to the requisite curvature, and strongly 
varnished This is coated with pitch adjusted to the requisite 
hardness bj Mi Nasmyth’s test , this material was rolled into slips 
of uniform thickness and cut by pressure into inch squaies while 
still soft, and these were applied to the surface of the polisher by 
softenin^ one sid^^^ of them over a gas- or spirit fiame the inteivals 
between the squaies were | inch It is needless to into the details 
of polishiiij^ which have been fuUy desciibed by Lord Eosse and 
Ml Lassell beyond remailang that both the pi essure and the lengths 
of the strokes are about ^ of v hat aie used in the gun ding 
The small specula were ]Dolishod on a similai machine 
As the laige specula must be parabohe for the pui poses of photo- 
gi iphy the smaU ones must be specially fij^ured to match them but 
in this theio is no difficult;^ 

One of them is of Lord Posse s allo} one of Mr Eingsley s alloy, 
vhich differs fioni the other in contaimiij^ ^ of an equivalent of zinc 
this undoubtedly gives a whiter image and if it be as httle liable to 
tainish as Loid Eosse s, will be preferable 

ihe thud is of silveicd glass, not on Eoucault’s plan but of a con- 
sti notion described originally by Mr Giubb in 1857 It is an 
ichiomati/cd combination of ciown and fiint the outei surface of 
which IS of a curvature which prevents the formation of a false 
innjjC Ihe hindci surface is coated with a thick deposit of silvei 
It lb expected that this will leflect more lij^ht than either the me- 
tallic specula or one of Loucault s silvered mnrois 

1 he uncertainty of the polishmg process arises from the loitch not 
being of a proper hardness and from the hygiometnc state of the 
111 It must be always a very delicate operation thou^jh Mr Grubb 
bccms to ha\e reduced the difficulties to a minimum 

But a speculum however x)erfect cannot perform well unless it be 
biipportcd behind and lateiaU} so as to avoid any irrCj^ular strain on 
it For the back support nothing has been found better than the 
s} stem of equilibrated levers contrived by Mr Grubb for the Armagh 
(^assograin 

li^s 12 & 13 show this aiiangemont In fig 12 A shows one of 
the primary Icveis, on the ends of which aie suppoited on their 
ccntics of t,iavity the two secondary levers B, exhibited in the 
second and third of the diaj^ram 

Those ij^ain support six tertiary Icveis shown in the compartment 
C of which the four tningulai are triple, and the two straight are 
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double These teitnry levers support the speculum by intervening 
balls to avoid transverse friction 

Fig 13 taken from a photograph, gives a general view oi the 
levers They are made of steel for strength and lightness and by 
a happy device of Mr Howaid Grubb the secondary levers instead 
of being as usual placed between the primary and tertiary are 
placed above the latter nearly touching the under side of the specu- 
lum The balls of the tertiary ones acting when necessary, through 
holes m the secondary the result ot this is that the distance be- 
tween the back of the speculum and the bottom of the box is onl> 

3i inches ^ t \ 

Mr Giubbs method of lateial support is shown in fig 10 D is 
the section of the ring of wi ought iron trued after being attached 
to the mner side of the speculum box 

E another ring of the same material, which fits with a slight 
looseness on D, and also on the ground edge of the speculum 
When the telescope is inclined, the speculum pressing on the lowci 
part of the ring E must bung its highest part into close contact 
with the ling D while the lower pait of E is removed out of con- 
tact with D which virtually places the speculum under the same 
conditions as if it weio held in a flexible band of the foim of the 
letter U supported at its upper ends 

The tube consists of two parts as shown by fig 15 the lower 
which IS made of strong sheet iron is connected below to the spe- 
culum box by three strong bolts Between two of those is a slit 
throuo’h which, by means of guides passing thiough two openings 
above” it a cover which fits closclj- to the top of the speculum-box 
can be intioduced to protect the speculum when not in use Then 
also the large eyepiece is icplaced by a vessel containing quick- 
hme to absorb moisture The upper pait of the tube is latticed 
woik made of slips of steel each crossing of which is secured by a 
rivet Strong iron rings aio iivcttcd to each end and four stiong 
diaphragms similarly attached at equal distances in its interioi As 
a pioof”of its stiffness may be mentioned that a weij^ht of 112 lbs 
hung at its extremity caused onl} a deflection of of m inch 

The Finder has 4 inches apertuie 

The equatorial which cairies this huge telescope is not less lo- 
markable It will be seen in fig 15 that the polar axis is im cited 
from its usual position, so that the dechnation axis and the circles 
ire near the giound 

The axes aie exceedingly massive but irom the bcautiiul aiian^( 
ment of their counterpoises, their motion is \ c ry c isy Tlut shown 

nt H relievos the upper pivot of the pol xi axis from its Inter xl fric- 
tion The same thing is done foi the lower pivot by a sectoi bhown, 
though impel feotly (hg 1 6) below the circle 1 Ihis sector is c ir- 
ned hj a sliding h xmo, which is forced up by i screw acting thiough 
stool springs so as to reheve any dcsiicd poitioii of the 1 itoi xl pics- 
buic which IS about six tons The inossnrc on tho lower pivot ol 
the poKi ixis which is ihout fixe tons, is ithcxcd by the ippiiitus 
shoxU it L Ihi icsnlt of thcbC ui xiioCmcnts ib that the instiu 
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meiit IS turned round tins axis by a force of 5 lbs at a leverage of 
twenty leet 

The declination-axis has also its three sets of counterpoises The 
weight of it, with the telescope and counterpoises may be conceived 
as the resultant of three rectangular components, — one parallel to 
the polar axis, one parallel to the decimation axis, and one per- 
pendicular to both Of these the first counterpoise only appears 
in fij^ 15 the others being concealed in the cube But they are 
desciibed with great minuteness in the paper 

As the si-se of the rollers is limited by the dimensions of the cube 
they ait not quite so efiectual as the counterpoises of the polar axis 
for it requires lbs acting at the leverage of 20 feet to turn the 
telescope round its axis Still one man can raise the telescope from 
the hoiizon to the zenith in 20 seconds In reveising it from one 
bide of thl3 pier to the other two men are necessary foi quick woik 
as it must be moved in P D as well as in M They do it in 45 
seconds 

The fixed and differential M circles are seen at B They are 
U inches diameter divided on an alloy of palladium and silver, to 
one minute , and the verniers read one second 

Ihe P D ciicle P, of 30 inches diameter divided on the same alloy, 
leads by its verniers to ten seconds Besides the quick and slow 
movements of the two axes in which there aie several novelties, 
tile elock for moving the instrument in JR reqmres some notice 
Its position in the pier is shown (fig 15) at Z, and its governor 
it fig 31 a IS a double fork-shaped frame of gun-metal, in which 
hang the two T-shapod pieces h and h carrying the balls A and A , 

5 inches diameter, of hollow brass filled with lead These, when 
not in action are retained neai their working angle 45° by the piece 
( Attached to the steel bars are small brackets, d and d carrying 
hcicws with divided heads, e and e, the extremities of which termi- 
n ito m small cups to contain pieces of hard leather These, when 
the balls attaining their speed fly out, rub on the disk B and thus 
])i event any mcioaso of speed The lower beaiing of the governor s 
spindle IS attached to a sliding-picce C which is raised up by a me- 
clunism, which moves an index in front of the clod frame plavmg 
lound a graduated arc, and kept in any desired position by a pin 
and i circle of holes When the clock is adjusted to sideiealtime, 
sm ill diflercnccs as in the case of planets, arc coriected by the me- 
eh mism just mentioned 

For the moon, the change to mean lunar time is made by a set of 
diflerential wheels, which aio brought into play in an instant, and 
the final ad]ustmont to tlio moon’s rite made as above 

ihe elock is connected by the shafts and geaiing, e (fig 15), with 
i screw V orl ing on the teeth of the clock sector D 
ihe sector, of j^un metal 5 feet radius, is fitted to turn accurately 
on a poition of the polar axis immediately above the hour circles 
Ixtiioidinuy picciutions were taken in cutting the teeth of this 
seeioi, which lu believed to bo as oxict as man} dividing engines 
Ihc flaming of this sector carries at 3 feet radius a tangent screw 



58 


communicdtmg with the M clamp by a nut of peculiar construction 
When this clamp is fiee the instrument can he moved in l)y the 
quick motion Gr When clamped, if the clock-V'Ork is in motion the 
telescope fohows the object but it can he mo\cd independently by 
the tangent screw vtde hg 22 (See the paper in Phil Plans ) 

Mr Grnbb had intended to supplement this clock-motion by i 
contrivance controlled by an ordinaiy seconds pendulum, which was 
to add or subtract moin e power but this was not found neccss ir> 
ihe clock has great excess of power over any resistance 111 ely to 
come into play and it was found that doubling its actual drivin^^- 
weight (200 lbs ) accelerated its late by -jJ 

Phe telescope has nine powers ranging, fiom 220 to 1000 It 
has also a micrometer, whoso wires and bais aie illuminated in a 
daik field by a peculiar apparatus In this the li^ht of a latei d 
lamp is received upon a concave speculum inclined at an angle of 45°, 
and placed so far in front of the v ires that the lays of the lamp come 
to a focus on them There is an apeiturc in the centre of this mm oi 
of such size as to transmit to the eye aU the light reflected b} the 
larj^e speculum Now, in the Cassegiain it has been aheady men 
tioned that there is an eyestop so adjusted ns to exclude all h lit 
but that which comes from the great speculum therefore it is e\ ident 
that no direct light from the minor can reach the c}c whik the 
wiies will be seen illuminated The light of the lamp is modilLcd 
by colouied shades to any degree of intensity 
The micrometei has powcis fiom 300 to GOO 
PhotoguijpJi — borne photograms of moon and stais til cn with i 
temporary apparatus were consideied by the Committee to be of such 
good promise that they directed a very comnlcte one to bo iirovnlcd 
similar to that used by Mr W De La Euc with, only such modili- 
cationa as the great bulk of the telescope mal cs ncccss ii} 

The small speculum is of course icmo\ed bcfoic ippbiiiw, it 
Eig 35 IS a plan, and fig 36 half section half elevation of it A A 
IS the angle-iron foimm^, the upper end of the telescope to which is 
ittached the steel tripod frame B B B by the thumb screv s ♦ i i 
This tripod supports the pan of briss tubes € f the steel iiius 
being connected viih the outer tube e by the ^un met il nn^s C ind 
D (fig 36) The frame c niying the picp irccl pi itc is itt uhed b> 
a convenient arrangement to the upper end 1) is v oil c d by i h % < i 
and shaft K shown more full^ in the next li^^uus (h^^s ^7 uid IS) 
The adjustment for focus is made by the milled he id (j >()) 
worling the rack and pinion h, while a scale of divisions s is used 
to legistei the exact position of the focus Ing 17 is i pliu ind 
fig 3S is an elevation of the exposing shuttoi B, B B (li-, 17) ni 
as before, the three aims of the tiipod fiamc C is the lovci oi tlu 
two gun metal rin^^s to which those iro bolted To this riiiw, is it- 
tached by the two mill headed screws L L the ^un met il ii um 
D (shown hatched m the figure) which carries the sli dt < in i ]) ni 
of healings / / to which is ittached the tliin sheet bi iss shiiiiti I 
a IS the shift lettered Ix in 36 which is aet( d on liom below by 
the level E (ti^, :»G) and a pan of paiallel cords passin^, down tin 
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side of the tube Ihis shaft, m tumiiig through 90° communicates 
a similar motion to tho shaft c, which carries the shutter by the 
pair of cranl bI h and the connecting rod d As it is desirable to 
be able to open tho shutter from eithci the right or left side to give 
a greater or less exposure to a particular side of the moon, this 
shutter is so ai ranged that by taking out the two screws F F the 
frame D which oairics tho shuttci F can be turned lound 180° and 
fixed 111 that position while the connecting lod d being discon- 
nected by tal in^ out the stud a?, is thrown to the other side and 
attached to the spare crank h at the other end of the shaft c 

At the same time the edge of the shuttci can be adjusted parallel 
to the torminatoi of the moon by tho rocking piece G Ihe neces- 
sity 01 at least the advantage of this airaUj^ement was shown in the 
experimental trials already mentioned foi it was found that to ob- 
tain toleiably uniform pictures of the whole moon man} times more 
exposure was required for the parts near the terminator than foi 
the bright ed^e The apparatus includes a jihotogi aphic niiciomctei 
simil ir to that described by Mr W Do La Eue in his Account of the 
bolai Lclipse of July IS 1860/’ Phil Trans vol clu p 373 foi 
iabiilaiiDjj the photogiams 

Spect) o<icope — Tho spectroscope with which tho telescope is pro- 
vided dihcisfrom the ordinary consti notion only in being fuinishcd 
with Ml Grubb’s compound pi isms vvhich with a consideiablc dis- 
persion have a small deviation They arc composed of Chance s 
extr i dense flint to which aie cemented oilier prisms of li^^ht ciown 
glass The lustiument is of lemailaldc compactness xnd solidity 

Ihevv ei^ht of the moving p irts of this huj^c telescope is 18 1 70 lbs 
of which tho groat speculum and its box and support aic 3500 
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